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<__fl 1 JU&, > -til I I 3-° ^ ,\ tS\i 4 1 . 4 >Mifl ml I ^ 1 1 3 L^ji l l^-J Jj I 

d i/<iA jil l d Axil 3 La^[ Sj jJ! <3 ^ n> ^ oLi^LaJI 4_J[ 3*^ * (£*31 

idJ J_»j t J-c^I5Lq j^X 3^ 3L$ 4SjjJI Jj-i 4 j /n^ - m . 1 1 4Xj ) ft 3 1 

.SjjU 1 \ a fl 3 l^jLi 

^ t mil jL£j 9^I t4ijAb.ll 43 jJlaLI jajjjXI jjJblll 

4 I 3 ^ «C i 4 j-uulJI L^-j ^ j)fl > ^31 - ij L^ jJ 1 { J*C, 4 yjal.ft.il ifljjiJJ 

«* 

SaLjJ ^1 vj L^jJI 3"° -i-l J>-L1 Lojlj 3Lu& 3 j<-L4U ^ ,4-mA jJJ S jrCLc 

3^- u, 3 ^ (j fl ujjUJJI 6 4 l.osl J aJ I 4,,-*. .u N 1 1 3 J>-^ jS^ .4^131 4 ^oL*J I 4ijjJsl 

Lq 3 4_LcL3 C> ^lc 1 t 3^- UJ ^'^t 3^* jL>^3 ^ 4 -xoJjlJI 4 -SjJlII 3 jJ^ 3 

4lLu 533 -q cL>l^ ^31 3^ ^ > »T> <11*1 iil^j 3 3^ ^3 

•» •* 

JoJi-U I 3 } 4jl1ju^jq Sjj J_a. 3 Lu^I cbLiiu^l 4^_ua j 3Li LgJ Jju 

(£jl Lo ^_<S» 4-<aj|j 4 ta xoJ_si_l I AjjfcLfl-LI ^3 Lxj CAjJjSkjJI^ 4 *_z>. 1^1 1 ^ ^.loJi ^ 

’ *t M 

. > >Ll^JI Ijjfc 3 ^ g jIlsIHxu 4&Li3 tQ J1 3 4 -ijjjoj^JI 4 .a-i xu 1 1 j\Zsi\ 3[ 

. IfrJ 4 j UJ I 4 V ;ii L*\ J, \ | O lx. I J I 6 3^^^ 1 3 < J gj^j I 3- 1 i— S^^OJJ ^ 



31AJI fAc. :3^-H 



■_ * /|> 






3,^1 -\ 



p 

3| {Jyu 3-^°^ Jdtj Lo 31 J) uijl 3 -qJ 3-q IpwU 4 La-J^-Aj ^lx Y * * * ji-a 
3 4 C j 1 ^ LlSj^ 43 ^^ I 3 3^ ^4Lb_i 3l<; 4j3iU J-> ^ 1 1 ^JLxJI 

l g iii fS 1 \ \ m 4 xujlij^)JI 4 vxvlxll olj^ill J^l 3 ^-^^ 3 .^-J ^X v iLJI Q 1 1 3^9 

Ci ^1 3 I t jl fl 3 r^H lj^J d , A a I \ ^ 3 LI 2 U ^ i <.d^j ^ ,\ < < i^j ^ plx^i 

QjjjlaI I ^- 4) ^ <Tt il SjtJjC 3^ ^ J*' ^ 10 

•% •• 

£-luLc 3^5^ 3 ( 1 0 >v a jjjjlJI 4 -qj^ Sjwi^-Q S^^-q 3^ ui> 

> 1 \ < n 1 5 0 ^jjj-J iSLLi^ ciL'jl 33 ^ 4^UJI cul^ Lqjj .4J c=fc. *i! 

«% 

cu^jiaj cLlji^ Jj 4^^jaJI ^JL*JI 3 ^^ J^b 4 3-*-^ 3 ^ 4ifl*^! Lo 



NY 




f- 

fJUJI oJa ^ \ i<i 



Jj <idl 3 diiJI fdt 2 ^ f"b *CS>di ^ 33 ^ 

. 4-a o J d I oLijJ^vVll 4 -LdLloj 3-°3 4 \.\ m\ll 4^^dLi 4_i^LkJI jldfl'il 3^0 jLclLluI 4j| 



4_ij^I) 3 iYl 1 pLJ^ojdJI 1 4 ^ <d1j JlC I 33J LflLflj ^J^OlJLj 4jJI 33^-H — Y 

4_iO^C (3 CH l >3 Ja .S-Lj^liJI (3 6*43-^3-11 C-l-Lndl «- -»-A^ > 

3»uLuj^!1 jy j ^~k-j — 4aj^3^JI 4ojjL3fcJI 4^^jaJI 

jLau 3 jq 3 343-*- 1 Ca-* ^3 . t 3^J 1 dLLgiJ 1 d *_> 4^aLkJl jtds'd (3 3 A ^-i b 2"^^^ 

Jac j^uLujI jJ^jIju 4 J 2 U!I 2^j^3-^b O^b-dll 3I staid I 3-0 4 j^_i 

SS «• C- c. 

^ '“>> di J 3 I 4 0 1 I AN l 1 . Nl t i S*\ Q t 3 J I d -W3 j ^ I ^ Lc 4 _^.^J pl^-LL) t 4 I Li ^jlil 1 

« p 

<3 Jj^il ^jdjdl Jys gt..djj /n Lq!^3 4 ^3 ^ a 4 »LoL<ju L^jti 2 A j ^ 3-^^ 6*d& 

( ^ 4 i \ will I ) 4 ^k. C\ \ I L> i^xlauJ 1 Jcu^j ^jJ I 3 — 4d loJ I S jdflJ I 6 db 3 Lfl < oJ Id I I 

%• 

I4 J — (JjLuj^JI^ C^ldSlI (33 4-i£.1m\1^i 4.1* >i ild I jjfcl^JcaJI (3 I (3 n \ "\ ^j£. Lwa \ 

.Sjij'dl (i^dUl) 4 jlajl^JI l -(j\"\ q! W t I ^_C ^ J_U 6 J ul \ CjI yGl3 



43LLJ! f ^o :4JSn 4ilkJI -Y 



^1 — 1*\ \ \KA 1 ^vlc — 4 ju^3^3_uJI pLj-udl 2 j^ *4-d J-A.jd 1 I ^ “\ * M 1-^ ^ya |x£.^JI J-C 

JiliL^J! ^xLxaJi ifljjua 4 j 3*L=*. (3 d^-Lfl 133 ^-^ LoLoj ^^dLo \ fl ioj 

Ijjk (3 C '( 3 ^ J d J ^_1 ^3J I <^JSll < 2 ^ Q 11 y^ilc .1 .4jljI^J! 4-jJSll 6 J-A j\-ui ^_C 

** vt ** 

33 UI ^u<aj 3^- ^3J I 4iUdl 3 I /»i>^ tidliiJl s^^dJl lol . 33 ^^ 

d3 Ji ^J\ Jf 3 ^d 4d_lli^ J3-*^ j 4iUdl 34^3 

^ 3^-3 2 ^ 3 ^ dll ^_ya iJ c^JuaiJ ^jJIj 3 ^.^ I 3 ( 2 A-^ 1 I lA-» Jjj -\ ^ "^ I 43LLdl i-ojl 

M ** 

43 lid I ^ | 4^. LJ I 2 >-o 4~v ^ Id | odddii I 2>£- 3 ^ dib 43 lid I J Iddu I J_^. I 3 3 3 . C 

.J 3 LJL L^LjLLo J^Ld ^jjd 43 lid I 4 u3>Lo i >1 « daj I 3^ cu 3 *33^*^ ^33 ^ t2 ) J5 



3 43 lid 1 JjLu fit to I /d Jilt) .j-uidl {jlj Jclidl 3 JjldJJ 4 1 w 113 ^ 3-Q-Vlli 
I J-^- 6jlc dllA 3 1 I-0S3 .33^-! I 3 43-ljudi I ^1 /n^v^ll 3^ d J ^ d ^xJ I od-cldd I 

J_d I Ijubi 3*“ 3^ JLJ 3 -tdul 4^1311 43 Ud I 4_i^dl J~v dll^3 i 4-^. til I 4-xdlJ 



3^.1.) ^ . 4 -dttrdl \ Ls>j3-i^> 3 43 tld I ^Ljj3j ^ ^ t ^dJI 1 43 Lid I i J-C. dLdjdl Ij-i-oj 
3-o J 3.^.d i 1 ^ x\ I3 ^3 'i 43 lid I » 3 1 (jd 43 lid I 3 ^- idlddl Ij_lo 

<^ 3^1 o LuoS^ d LIa i 3-q Id I (J-^-^-l I <3 (J-^judd L» dii 3 1 v» * < » to!^3 ( « . I 3 1 ^33-^ 



u 




d f 'Qj 



Jjial iijjlll ^.Lujl^^I (j<j o'J-c.LcGJI pLxiI LgJjlaj isUaJI j^L 

.iiUoJI Jx. Ja 1 . 0 a. II 



4aJ L I j La jsS$\ &L^al (3 cJ j ^ Vi 4aJSll — i 

*L$ai jii (J\ JjJa ^^1 JJ !>-* i 5 U=JI t>o J-^ 

j^aiLl! cj! x \~\ 4^LUJI 4_=k.jj Jlc Ij^ls cJLIa jLi 

5 c- 

JaLilJ La-aJ) jJ^joL- 11-Q ^kLLA JrvTl ^^^.1 J| 5jJ>^ ^yjQ i5UoJI Jjpk*) 4a_llSLal JLc 

J-a J-w^Vll 4aJal5 JLc 4-ju^^^fill J^_l£l 1I (3 ^^a^aJI jxja^ .J^^JI J 4aj-c>LLI O I 
S^alJLa 4 X » 1 (3 (iJ^LLdl ^-&3) pLL)| ^ laC A*S ^aJI 1 ^nfl > Jcjijl 

" M 

4aal^-al Jl dLlj j\jujl1^ . ^ pLl^x.^^I ) ^klc) 4-fl Jjl^JI £jrtalj^S ^_xjjLi cj)^-*a La t4^ajj 

6Jj 4> J Jaj^ .6 jl jJ^jz 6^> Ji 4_Ia-ujl^J J5^jl J-C 4 \ c\~\ 1 1 (3 4-Lu2>llil 6j^aJ1 J^JJU 

JlC. 1 fl.i l[ j LA > jl jj ^ tiSUoJJ 4 VLo 1 1 jl JlC oJLaC^ll 

4ju^L>. 4 fl.iiCi,' ^Laa-xul <4_3LLJI j^jua ^jj o « 4aoJ3 Lu-a » S^j_uo L^al 

.6^/Jsi^Jt 4-5LLJI J^Luua Lfl iQ jLj ^aJl oL5JAI! 3 



4 \ \ j.u. Vl) : jlL^a j^jLcJI 



i 






-0 



^-ic jj) 1 ^\j plaal O I ^aJ I oli^i jAi t Jl 4 jj m ill 4 -j^)_Lij ^ ftLLo Jj-aj 

4 a Li 4 4 _i_lxxiaJ I 4 _) jhLxaj LiJLlc J^ll lada^>-i J 1 " ixil il O^/L-H jl ^-*3 ^ cllflJ I 

«* 

dJj ^ liA*! jj J^^ll J 4 j_j^)Jllj JjLLmj_il ^.Sl^JI .(^JtLi.jll Li^)Lla| JlC 4.5 J 

pla-iL^lj I jI\ » a . d \ \ jil\W pUuL^I jjjjlJ^ Aall J^C. J 4 llkl)) 4 jjIjJI pLi-tu^l 

J-o idJ J J-o ja-C^JLi^ .^)Jg>\ll Cj L^-^-j £-±xu^. J-a 4 -jl uil \ 4 -j 1 L*JI 

jAi > 4 jjIj Jj^ 5 lr> J lj J_i ^ p^xlxII 4 Cjmj jl J^-Cj ^lilj ^»\ v 4 -jjJj Cjj^IcI I 

M ^ M 

^jJI pL^L 1 ^ I J»o jl oLiil J>-o 4-j Lfl < Jjfel iliA-U ^g-»_r>.jll ^Llo^jl Jc jJajJ I 

M 

Ja ll 1 i 1 1 jlcl . 4 i wuj l J La jJ J jl^ll JlLa t 4 5 I U ^ ^| ^ /ila Lftal J-flaJCj 

♦% 

f* C ^ 

Jja. Jl 4 -La.ljILa ^.,i.A lil I jl ^t_i^c^l^ i jLojU 4 _lxju Ltij*-j 1 ,\ aLcII j laj. a I 

^wa-diLfl-^aJJ ^LxJI ^Luai.'H Sjlc| J-o IpJ^ ^_fll^JI J JaLLtiiaj I J-oC u * i 

La^ t Cj Lx-u^ Lj^jJ 1 ^ pLjailJI J-o Jf£ J Cxfl^JI cllj (3 SjaLuJI oLuil jA_S^ J 4-l.xaj Lou^j I 







4-^Jlj l^£ 4. vO . a l J ^J I (J2j 1^) l ilc^l I ^JLoj&| CjJ)~* V-Un~ / i < \ ^J ^ tl ti fc-Q-l_l £jo 4_j I 

.ajs 



•* %* C C- 

4 JJ ■> J i t . l l ^^Jl 4-ijl^ 1 ! & i t -*Ti"S| 1 j > > v 1 1 ^1 4 _S^j*_q —'l 

4-^-uj ^0 L> ^ J-Hj (jlloll 4. \*\~\ ^ II Ij_la Q j~ ^iJI — 5 j^> Q ] 1 0 JlA CjLou 



^ C- p 

4 ill . 1 . 1 J ^tjl l^| ^ I 4 1^ I -V r\ 1 ^ j"i\ \ ^1 (3^^ 4 \ \ ^ v v I I cl \ ^ \ Q 1 1 

oljoJI J I o>JI ih* ij> .SjAU i^j£-u J jj£A\ c^i 

j, 5 

Cj L o^_La_o ^J-C. (J^-u^xJJ Cj^J L^o Cajj^*I C. u . 3 * oll^j^J^II ^j-o 

6^ j} i/^l l 6J-& 3} 1 tdLlj £~o^ .CjLjjjjrt^J^jl ^ 4 jSJ 

4 j J a .fl] 1 ‘X X \ \ 1^ 1 1 3 dU 1 1 (J lo 4jufl^_*_o 1 1 I 

4_L-oj L tD^l 1 4 \\i 1 1 4_iI_3lJJ 4Q \QA hjjy-LS-\ { J^Cl Jjj i^v.-'k 1 1 IvXai N) d \ 1 ^ i^J 1 J^-j -c-* 1 ^ 



C£jJ-T“^^ lj-° iljjj .Aia i Jl A — ■ ‘-^1 J N j j i ^ J -» a I I i IjjjJ y u .Sjiu 

<3 ^ ^jl (_^«-o_> 1 ^ CjI^jJI « Lu£> ^ I . w 1 , m 1 

Lal^l I ^ 5 ^ 4.. t <. u .fl.l 1 o L i^aSLlI ^ ^ <S j4_i_ucg ((4jlo^ Cj^JL^. » 

g;^!j II Ju-ucxilJI ^3 fi ll 4-ul5Lo[ 4^ iA ljll jAX-j \\i .\-vl l Sjj-i-oJI £> JjJi ^ aH 

4 ' — I ‘ ‘ ^ I I i4^a±iii jJ 1 y\JL> ^HJ I ct v j~N 1 dL 

M 

• * 4-j j . i rk I I oljl iJzl\j tS^dJI 4_dj Li cIjLixlJI^ ‘^l»-il^>ll i ->^ l Ij) 



0^13 U~1 Hj JoLqj^JI ^jIjla :1 5 1 1^ r> jkv 4"" ^1 pLi^l -V 

^1 ibliJI 4 ^LjJI 5 ^Jl\\ ** ^jLxI 3 ^1 — ixjLJI ijjjiJI cJlj Lo 

«• 

4-uyLil J 0 HU I JLxj I 4J_^.j h co jy&d — j\ % 13 ^ c l v ^i ^Jl 

^ylxAJ t (( i) CjIaa^.11 ^Aj Sj^-dJI ^ ^all dLlj £-jz .Slol£ 1 ^ Ac- 

c4jL>Llu]\ 6^-flJI l^L^jil ^1)1 J v ^jiJ I r^jJI J-Cj .jr^xll ijjli uUll L^jl 

%» 1 

iljLfc oLa>o^ ^H)l^ *SjUJJ 4™uL^-JI 4^a\ 1 1 1 ^iLiill ml cl \ j \ a I I 2)l-i 

t^jSlI 4_fljj_a_o 4 -a.j. Jn IJ Sj.lskll y\-Cj i^uLu^ll g.l\ vli CjI-X^j uS^~' .4 d l Ul l 

^ I L^_lo ^-) ^iJI CjI^ jl^iJI (Ji^a oLoa-iai^ CjI sjub ^yC\ lJW"\ Lojj J 

.iiujLu^l <UiJI ^1 JtljUl ^ JJL^ jlli Ujij .olaj^^iUlj 

1 ^ M ** 

C- c 

llj^i>l Lq^^ .^jLLI ^JLaJI 4 % j tlo> 2)^° 3^1 Q ~v- 2>-o JucIjiJI 6 life 4lc s. LclC-J 

^l! I o^UjJI 3 “LSLlaJI i ^ L^. 3} 4 q -v a ^^.1 cjLla^ t * 1 1 \& 3^ 1 J3 <3° 




4_o jjLo 



(■ ^ 55 ^ f 

. Kft.-x.ll j\ s.s j_L) Lai j iiLJjj t S jLcJJ 4_uujLn)l cA j 5L11 io 

^k> lEllI I lib ,J^ ^v!> -ii_9 .LIul-o 'ALaj JX.l^_flJ) dLL l_o SdelS ( J^ lid LajuIIj^j 

1/1 l^i { y^j S,.uA^Jl 4_a s JwJlJI dlljj[ l_o 6 ^/IiLlo bjLU ^Lu djjjxl 1 

i^^Alll v vq cjJIj La S^AIl dLij i| 0 - 1^3 .^j L ij-A.ii.lt title d/Ait-dJI^ 1 a 1 q - v i 

%* 

iLajJl) llAo^H JSlAlIj 6jltl x\ > lib :1 ^ m 0 *> 4_1 a-ujI lli 

((4JjLq_>))j ((4 K-ni » Jp < t^jl^ojJI 4.* \ A Lo S<lxfl 1^1111 (1IALI3 

4_i m ll L j^ Sx-ol^I aJIxJI ^jjuluuq jjLe 4-Lc.li ji Ju3 llll 4-Cj^ YlL 1 lA 1 a -v 1 1 ^jLlq ^J-C. 

M 

S^jlil AL*JI (3 ^jjLcuI o-i^p Ijubo jl 4 _l^uLujI < 11 ) JjlaJL cJIIa <J-b lo^J 

** ' w TT ^ "* * 

jkLAj jl j^IujL IjpL-ti-u JA 1 <ajL ^_11 1 4_)Ll^!l v 2 ^)-X_i d La_)_j 

. 1 ,\ A ^ fl Jj} J-2x (jlljUl 1 -o-lI 

^ p p 

S I ^j_<5> ^-J-u-J l 6 lib 1 I jrLfi'-l ^£.jj i xxm l-o dlllib ^)-u-J^ 

AJ t llllSLo jr\X- 4 i i jO^'nM ^L)J_LflJI 4l_j LLo ^P^oi.1 1-Q^ -C-Li^ vail 1 Lui ^ll I 

M 

M ^ 

SjljJl^JI Cj ! 6 lib ^ J ?v 1 < >.u .bdjJ-a. Cjlb^p>. j^A 4»j_>IAo| dlllib j! 

p 

iliXLAij -li I Cj Ic j) 1 ^ ^Js 1 dU 1 ^^ i S Ja J ~v Cj Lc j ^j) b^^p-lo Hj Ic^, 

w* 

j Uoi; o^UJ-l j ■*• — ■ ^i i , a i- ^ _, y ,joii jj^ jx. .Afl.lmll 

^jLU aJL*JI (3 JLo^JI i^yc. ua I lJ*SL"l ~wl qLq_lau^JI eljjAa 

•* W ' ^ 



tl^li.) lelUJIj 5 J-), L-^.llj bjj^vlll djlc^-ul^ll l-o ,J£ ‘ uaudj e^ 1 j*° 

M 1 

<HflJ 1 ILae'^l^ Jjtlj)fl o-LuJI ^ l a 11 ^ Lo lH < a 4 K a tv. » 1 ^ j to p t 1 v q 1 1 t ^ 1*C ^ t 

l$_) JpH ^lJ^ 5 J_) J-UI 4 U>1 .it J 1 1j^ 3 La 4_u^tjJI 1-a 4. 1 v a tv. I^jL 

^ ^JLa-v 11 11a ^uj 4jf\ [ i \ a 1 1 

. JJ) ^^,11 a \.n\,W Cj le J It> fl II ^xj J fl ) 1^-1 *H 1-a l^oQ-) S J-i-lC l^A dlllibj 

~ p p ^ m f. 

d > o t ...jl I d a U.5 II . t j 1_*_j j I / U.3 q _jl \ ~^. l ^ d^jji. . 1 LjUvli 

i^UJI oK^dJI JjlXL. Ijla Jj .J^Slt Jl ^ ■ al'^'l 

W M 

^IjLo 1-a Cj jIaI 5 jrla 1 4_j ^111 ^.1 pjj Lli^ x_xujJ1 1 <_u a i a.u 

1 iA*S^il ^lalJl jlJI I lb ll 1-a 1 jjl . 4. \ / . . A "A lj),f,ita-vj 

** 

^J^-) dlJj £_o <jLfl <4-XxuLuj^n l^jLH 1-a ^_fiAlLl jj)Alll jAj 4 1-a 

«(J A gl 4_Lfl vIjj^A,) ^Ul iLxtaJI 1-C A^JLjJI J\-U1A J ,j|| 

. !"Q-£. ' 1 tall ^xle ^ ^1 j ml 1 ^j^AjJL) 4_i_>lAal J>yl> 4jLfl tdUl^ 




fJLiJI 03 ^ tn 

^k..-^.,^. 4_j ^yaxLxlj c_xUjr\JI £-^Q Lo 31 QU jrLlI J) Q \ \ 

‘ ~ 1 t Jii^v. II JJLJ l ^ a.\q!I 3 < £ I 3 \J 1 ^ ^ jy'y-'x 1 1 Jlk) 4_uj Ij jJ I ^ j^O^Q 

* 4 »uj 1 j jJl £ ^jlo^q f-LuIi^l ^Ak.^k (_y=i-S L aj ^LoIj ^ ( . 4 j 1 Jl^v I 4 jj jJI 

bjj ipLkxu^n 31^ 3 ^>J Jy I ^jiJI Sj3u SjLj *_o 4-jL*_U Ltb-flLxLo \1 <7 1 Leu 

M ' W ’' 

S^flJl t^k ~v. aA ^jliI \Q a jjLc 3 j£JI (3 ^yJI b a* 4 fl vX-aA II 4_ujbJI 

«* 

3-^ 3Jj^ . (ob^y-^l^ Cj o ) bLa ^yJl 6J-aJI 4 jLjLs 

«* 

fr — _ f, _ e 

^lajuo! t 4 jflliaJl^ 6 J Loll 4 _i_tu_u^J 1 ^ 4 -la.u Lll 3 1 CjLcwh II 4 -ujIjJ Cj J lj LcJ^ 43 1 iObjliLLI 

.Ijj^s J&\ 



SoLubb i / j qjj ftb ui 

%• M V W V » *i V** 



A l 1 1 * * 



aAc. (3 S/bJI 3 '° (JjlLcJI 4jjJ ^jlflJli .^uoLj j^c. 43b i >l35UI ljjl> - 

^\Jc. 31 J i./~Y * 1 1 jj) bill 4 jljLx>o 0^°-^ <— lObjuobjJI 

.4x.jjlo^o 6 jLo J_c CjLu-oL) jJ I 3 i \ K~ 4 _ajI3o^! 4^.1 % u Jy Jj _Li_xj j_^. 31 

^ ft- 

4.l1j i/Tifl \1 1 4 _laLoi^JI oLlLoJlJI ^kX-J JLC 4_Ljb3-*-G-H pb^) 13 \ 1 1 3 in fl ^1 ^L^_i 

^ulft (Jj^bkJLl Jjl 4 _x!> L) J>_lcJ 1 ^ t_tA Lo ^ 1 1 A. V \ ^v 1 1 O LouX Ljual! <u!j ji^HI CjJl^J 

t,.H ^j-b CjbjLoljjJi J-C jLaS£:^n ) ^yxxbj 1 tCilj .ol.txobjJI 
Scientific yusl iiLla xLli Lm 1 ^ 1 <± * ^iaJL> ^JL^Jl Lo^ t^yjLlJI ^y\C jkLol 

3 iy^LuSlI gjkllllj ^xaUII Jaxo^ ^SLall .Endeavor American 

p ^ ^ ft 

u* ^L^UI 3 j .oL^bb^Jl <>3 ^yjl ^t. \A\n. L> ^bOj 

uiiOj 3 .L^ILLujJlj d / M A, jJ I jrdj I SLllfl 1 J Jjc, « V* * AjljjlLJI 

•- H ^ 

^ Jc 3-° (J do II > iibLLui^lb ^ J Lc 4_2fc- f-bjy-fljl — ^cl^LJI 

^ fl Q iOb-uab^JI pdft 3 SpLq^JI 4ajJ __* 1 Ln"v" ^iJl I Lol .ob^ob^Jl 

.(jOl^flJI 6 Jj5> 3 ^ 3 ^b u3l <mV\I 

^xjj iy cllj^ toLx-Lolj^JI 3 ° ^ 1 1 I j 2 k j iu I i i!i a. t 3 ^Lcli jAij 3 j 

LqLoj t4-jb_*_j jLllJsI LlaJI . 4_kjl_LX.ll jk .1 j A.'LiJtlj 4 vaS. 1 I obSLxJI 

Lui 3 4_) lb .a 6 j Lbkl 1 4 \ t A LjJ 1 4j J Lxi I 3J ) Cj [j\ 15L1 ! < fl^lT Lou < 6 j^-usJ 

jx 1 j Abu I Lg-xs 33 ^-* 3 ^ J-lLs jjft tillb <eilj . ( JlS-uL^l ^ s^lT 

w» 

^1 Sj^xj. 2 k.o — obkbb-ujl 3 -^ s ^ ^ ' L£J 1 Ijji 3 ^J \jj$\ o^jb-U 

«* 

.O^jbcoil — 4 J.^ jjg 



^ A 




d j-\ \ a r\ 



L /7i a I \ a plaaLi d \ i Al \k 11 Cjli'^LaJI xka-lIL> 3 s _\ \ & a d j * <m 1 11 ,_t vlLt-ul Jjlj 
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pLoJli ^LljuH ^ j * j (j k*) 1 v > tc-iXin 11 3 i“$^° * 3 3^1 ^jha < 7 >n 

^31^11 j''-' x II 3 (JLxJl) ^-flj> <» 1 ) q.1 1 3 ^ tCjl^l-A r.niJ (( 4 _l>. j LkJ I ^_&LHk.l)> 3ij 

o3 Liu-a 3 ) v-«n*i > ^jJI Lg :^aH 1I 6 jj2) ^3^5 ^ q \Q 11 j_5ljJI <■ fl,,4oV\ ) 3 I ^ ^ 

J\ *L K 3 j 1 a 3 } Oj ^! a 3-^31 jil^JI 3 U S^Lg-uJI 3 

4 \\ vC > w < -uoj i4-uj, II JdwL^IL j <oLxjuaL)^JI *- tA i I L Q^-<-n 1 v Q 1 i Jj 4 ill Ho 



.dill fjjj 






^3111 4 o ^rX A 



l^jl J Cj 3 3u^Q 3 X-) L^J Id 4^X^aH 31 4 g- L g-4.3 I 3 ^ I.J-T**’^ I ^ Ha-G ^ J>xj 

^xljj^dJ 4_xfl-x fl-rx-J I 4djjH 4AjgJa 3 1 ^ ~ >v ~ ^xu 3 1 ^1-L I 3^ «L^J 3^^^ C-13^^ 3^^ 
.^JLxd 4 At 1 1 J \ II 311^1 3*^^ 31d 63 IH 3^ Oji^ 3 I -SJ ^ Lq-4.31 

4^1 ^x I 4 j^j1 O 3 L^ll^o 3 d^)^x — xj l^_)ldj ^ J..U IjLo^JI 0_)ld (jl |x-^J 

4 fl^Lull I 4 C\ ^ <0^ . — V AXJL^.S ^ Q iQ ^ 1 1 ^5131 3'H^ J)3 <<CVJ jr^3l 3^^° <Hfc 3d ^-Q-S 

IgHJ! 4 s q \ q -v II dd j, -«v H 4_ji_i_il 6 ^-jIu j^' * II Cj 1 J ' 3I 4 o d 3^- 1 3 1 (fxJlxJI 

41)31 1 4 S 1 /n~)d 1 dlfl-J I ^xJc. 3 1 33^^® I ^- jua s 3 1 LoauJ I ^x 1^31 

3“^ 3^1 1 *^s5 . 13I H 45 3 -V 1 1 33*^^ id jLa-uJI ^xl^^.^jl 4dj^x. 4 Q ,y ^J) l^-» 3d A.) 3^-11 

i^-dljjb^jl 3 a 31 i Lr a_UI £_a1 31 1 sUxdl ^ s juz> Lol .« j^LHI jll|» 4 a 3' I ^>di> 

4-_1j_jlj 3 ^ Lg jl> 3 [ <• 3^1 ^ a vik 11 ^3131 ' l^_*-j 3 1 3 s 3 I * 1 1 4 v <<i ^ 31 



r\ 




p 

^JLjJ! \.ixi 








.Magazine 



Q^l 5v -< i i-l I 4fl o '^-Q l$J a_o ^jja 4_£L> jJoJ I Sj-*iu_> v— SJ^JI 1 Jl&> jjl Jj3^ 

*» 

P . V. . ^ * „ 

4(_£j_o.I Jj t4_Lalj plj^! J-u3jl]l ,j|| JJj <_£jl t dyj LoJ 1 A Jt t .4 _loJjlJI 

.jjjji ^ J.Q j ^ia I l^jLc ajj i s _j^-xi) u< Loa la^o. j^qSii ■ ~ ^ * Ujit 

«• 

0^1 i o^> **><• * 4 * 

•» 



* - A ^ a is\ > 5yLs ^ j-o aa pi a iii 1 1 ^-Lo j>j i ^yA >j-x-ij Li Sj la^aai iji 

** 

Jjli: 03^1 IJu. cUilj .t-Y J^iJI j 4 ..>jV'II oU ‘^Lp>— 

£_jlL> < y\ a \ > P U.J I (3 4 \"\ 1 1 I I j-o cA IA j i Lo j^liLo I yuo KJ I 

j j) is> aa aa-> 4^1 ^si jsa.7) ^jix. a 4 Jo-uj!^j iij^uai l^aia^o. cjijLxxua 
Cj l j 1 \ 44t 1.1 4-xo Lo^l I Lj-iol I p j) ' A 1 1 J^ j^o. ^ J4- la c ,\ \ o aa 4 ju j^q a j-jLl 

P ^ \ ~ 4 M w H 

, 7 ^- 0 ! I jjj ) 4 X-Luj j*Ja£. ^ £_>j I ^ J_o j JlX. 4-0. jpflx\ 4 -jjj J_» j I 4oJls jA IjLi .Sjlll 

^■o. ill JuJ -Lo-1 1 Ij j 4 lojj-aai 1 1 ^p^ 4 ( < jju.x^'h 1 1 ((pLfl-LA)) La <7i \ 

1 \ s JJH ai al - ^ 4 jji a jji pLaioi ^^jQi.i 4-j^i^ .4_LaiA ^ijj ^_u-alcu 4 ^ 11 

•* 

«4ioisji a° a ^3^ 3 ^ aijj <(k aja)ii oLcLuj pia^ Jo-La 

iji^ .opiai 4-o.j^*ifl <s ly^oiaji ca a ^ai a-* ^ ^_>jSi! o a ta 1 a-^ g-a^ ^ 

** ^ ^ 



vr 





dlAJI 



4_x_l^u i Lfl Aii fl_i ^a> LLi^iLj 6^)^ t^\ 1 1 33^3-tu.fl ^^3 J_*_j 4_kJ Sjj 1 1 oKUl 

■-» 

. Jjlj La-kfl L^ /r.al Win Cj I p L laILju I 

P ^ P 

5f^» SjSJI ^ ■o-<.u3 t 4jskLo-C 4_j 4_i_S ^ I i aS '<« * 4 13 -v ^ 3 I ^.Y\.\^ 

J^-Jj ) d t-C- 1 1 3 Aj (3 ^ ^ >Q 6 d\ \ , A ^ ^ 1 Q VC ^ ^ ^w. \ 1 1 ^ Vtij c 4-j^ D "* 1 1 SjfU I ^ 1 

3 *) V>*-" J! c>° i^LuJ £->jl J£ 5j^ liJj-^ 4-JaJl JjSjJ ((1)1 -V 

^_C 4 in ri ^clqJI^ ^jjjlO-oJI Jjl Lo^ . (t 3 1 333^-11 

p^juh 3 ^ ^k. i H 4_i^_) ^ v kT> a\\ 'il LijLfl ^jn a <7tll Cul^ Ijl 4jl n ♦6^J1 

3 \ ^ -i / j lIJ 3- <q 3 * ^ s 33 ^ ^ k s^Li-ll d / . 1 1 j^ > cui I iaj ^ji) luJI ^.uxlaaa.I 1 

J^Ii-> ^ j) •% \ 1 1 4^3 3^°“^ 3 jQ t^yjL^lJI > Sj) 1 i »*£ c-LjjI^) ^ j) y\W 4jJ)3 

M 

•(■*> 



3 ^-J (V \*C I q 1 1 pLajJj 3 ^ t j^yj l \ fl 1 I 3 j\ iAJ 4_Lfil^>il 4_La_tul^j^ 

(^jJI ^3^1 q 1 ^ Luj-Q rt . V A 1 niri ^>_C j3_J^j 1_5 S^) ^ ~v I ) jJ 

** *» 

S^LU Diurnal Motion ixx^Jl ^Jt 3 I Diurnal Rotation 

«• 

Cjlg-1 v"i*l / u I I JX- La <4-j^l Aiiill ^kl^i.^jl 1 ^_C J Li l^_»t ^9 .^jLa^JI 

^_C ^-1 1 jwO_i ^ . S^> 1^ jJ I 4 -j^ 1 a in 1 1 S^SLl 1 (jl'-C- L^-J-fl 1 j-a 3 d w\ ^ 1 4 1 iIq 

bj$A\ y ± 3 L^_*-fllj^xj ^ a^J^' 

.^o^l ( j l _c 6 JjisLcall 4.ka) ( J>_C 4l_lJ J (3^1 ij^LajjJI Sjill 3-^ 

v% 

SyviL^a ^IjJI j^l^o Xxo ^oj^Ll i a iii 11 « t k> Q 1 1 JaC^ 

1 0 (^pl^ jii 3^1^°) (^^LcljxJI i i Uflll 1 0 Jaja. 

** 

k\ fl 1 1 yyLxjjj pI^Jl-lu^ 1 io-2». 1 n i(jLa_iiJl i Q>i^i\ 3 ) ^JLa3Jl 

. y La-iU 1 JojC- (£3 1 iT\ iii 11 

** M 

< 4*\ x\^> 3^* 4_l^ i A ill H 6 ^^jl y~C- d\\* * ^kl^ 2 h.l ^JLjukj 3 ^-* l^S JrLcl L-t-uJ 1 3 j 

i'bllLa i^jxua-ilJI ^_5^_a^ ^ j ^\W 4»i3-l3. 4 ^ mi 1 1 v 1 63 CjJ-» 

3 3 ^° 3 -^ La^ iIj^LiJxxj ^axiu IjLu-a i3 ^-^3 *4 a auJI ^)lj-a J* * * ' S^^LJl 3 ^ 
pIjI^u^I 3-^ 3-^- YV,o duj\y, 3-^31 4 Ls s \ a S^jlj JLii 3_c ( I ) 1 — Y 

*(-(j-°A^' Ji 't’>*-J’ i>“ 0 JJ^Jll}\ A 1 * I 3 -^ 3 ! A ill 11 



P ^ « -Jc 

^u.il.j.lj I J J ^ I 4 -Ls, 1-t^iAJ t « 1 4 YK 1 n_jjJlJI 3} l3° J°''~'" ^u.PluJ1 4jLjLloJI ijoL»JI d U -^*sl 1 1 ciij * " 1 'il 

^ P - * ^ ^ 

. y'oul 4_i^LijjjJ I S^jl (J^jC J I ^ 3-0 ‘ » j%.j^-w >H iijLLo ^ ilfl LqjIj 




c- 

^JUJI “i 






(-) 



jUIj j Sj£U ^ U> \ K A. " (1) .^LuJ! 5 (J UI : £ — Y JIG 

juj * (^3 ' jljU J Min £-J>-^J J \ri UQ (^) -CSjLGjJI 

.4_LH_-v) jaJI dX j ~y 1 1 

t£3^±^ (J-^ l3 ^ 1 Ji V>*"^ J.fl.Tl.lJ tJ-CLflJl £_5^_-0 T’^JLXJ dJjS 

i6 ^w-1 1 ^Gll *■ * .JilLj .J^xu^llll Lo^- 1 YV,VT 

«* 

jl-^ J-c- ^5-^ ‘J^oj (^JLSiilj jjL!^ 

.S^IJI Ja \ 1 LqLc jGJ-ii Jl La^j jo*_uG cj- 0 t^^pjLiJI ^J,\ < i^JlJI 

< 4-a IfG \ 4-oC Lj . JcGl I (Jx. ‘ V 3^" UJ -1 ^ Li ^yxxGuJ I 4f^^)_^. ^_a-ai_)^ 

*■% 

p ^ ^ 

Jj-a <Lo^jlj Jial 1 \*\ 1 t4^cxLi ^^-6 La J,~*~ j ^ 0 1 1 i5» . LoLoj (j-u-i-1 

^ C- P 

ti (j^r.jnju ^ ic^AILa ^ *■ 4^^>-^ Lai .^jjlxlGiJI 4£> 

h ** 



4 ^ K jJiAX! Ij-A JjLfl t4 Q ifl ^ J I . ell L^4) UGj I j u Ls^ 1 (j A . < t 

6L^Gl j>-o Lo k_j ^n-i- > Lojtlx^ .(uJI^LJI ^1 4 jiLjJI ^l) ^jL^JI ,\jLi (j^jJl ^ Planet 




aid I ^JLc. 



4j_ 4 LJ I ^ j^Vll 4 \ , , > \ I Li I 3 [ 3 ^ 3-'° ‘ * 3 v 4 4L ^ • Vv < 4 a Lfl < L La 1 4 a^ ja 

■fi 

4^jaJI 6J.A ^ a r 1 1 ij .^^jlJI 3[ <_»jJ»Jl 3-'° ^LJI 6 j Lula £^LjI 3 ^ J_» 

JclLa j\J lj ^J l .£L^> jLlla Cy-y 3 LJI *(<—)) £— Y (J^jL (3 Sjj) a 4Retrograde 

** ** M 

yj 

4^jaJI J^sIja^ .aJj^ ^^L-LajJI jljJJ 3^ IjjLLla ajJ-fl ^xxg-j 4 a^J^ 4_&Lajl 3-° 

L 4<i 4ajJ 3 CjL/\-*a 4»x*_a.ljrLJI 

t^jLAjJt jljJJ 3-^ (L$J U_»Luj^ ^lla-u J I ^Lol II 3^^-* oUyJI * _> 3j 
3l£ IjLi .Alternate aJjLiJI L jaJI ^yAUJLU^g . '-a^*- u^f c5j^-' sk? 

c- 

Jla-A 3| 4_> ^aL-UJ ^AJ_dl 30^9^^ t^yn A lll! I 3a <_ijJL)I 3[ Sj-ujLlA 

w* ** 

^ 3 ^j-i^-uj 4jLfl t^tLAual 1 3 a ^j-ulII ^1 6 j-uuLla 3^ LI Lol t^Lu^JI *■ ^ 

4 - ^ I J*^ j I ^j»A j I ^ i j_A_flJ 1^ (JJJLA LuJ I L 1 -* l^ ^ ■ jXLAulJ I j£. faX * i 6 j\JJ La p LulL I 
L$-i J-u (jr^^ ic j^J! CjI yuu 3 a 1 ^ dtnfl > 4ajjJI ^ I t4AJtaljA 4^ja 'j^-.L.j ^xJ Lq _^_»1 

Ij-L-iJ ^.jA_flJi ^1 ^UA-<lJ I 3^ ‘— 4 aJ^ ^j"UJ_J i^jL^JI ljjJ> 3 3 .(^^^31 t^L^l^^JI 

S p ^ 

LjJa 3^3 <lja jLj Ull a ^LSj^ I j3 * j 3 L..i t&jLi-JJ ^^IjSxJl CjLcjuJ 

3>jLJ 1 pLojill 3>oaAll .Conjunction LLal ^ a < < m 

jj 3 1 3 -fl^Ll I ^3-L° I a j> La l a!lA I Cj 1^5 1 a j uJ i 3 oIjLlI 3 c 3 >Lx^ 1 ^ 1 ^ 
La J \c 31 3^*^^ Cy* U^^9 • yvti 1.1 1 jn L*w ^a! JjJaJ 

l^Jl A I JaJLuJ^I \ 3 *> Q L A ^ ^ j % A 31 3-^^ 4aJ^J^^ . ‘Lj, LlIa ,1^ lj^ J^.Lj 

M 

( . ^ Lx^J I LLb JLl-a gjla. aJj LLaLlaj 4jLJI 
j^j . cj ^ LluJ I j fl.L-A..t \ jL^ ULqIaI oljLiiaJI cjaj! ‘ 3 s 3->^ 3*^-° 333 

cjLj^LI jva^J I 3 ^ ^ ^ L j j j%<3 ^xj^LL 4jc. Ljua 3 aL» cj^La-ujJI jlaLjoa /»■! 



jjbLiJ .1 6 La cHa aJ LL .L j3laJ1 oL^LlJI 3 iAl^Jl cj 1 j _=^1 J-ia-utllj t iAuuLiiJl 

Lo <n ijJ ^ ^ a *5 Ij^o JjJjxj lj£.l lo7 > ujI (jLa.aJ.I 3 ^ 1 6 J \ X i 3^Lal 3j, J-P-ja.1 I 3 LjLa 

Xut lj Cj L l xuaJ I ■"'** J 4 do \ q -s. 1 1 3j . 4x0 LaJ ) I j^q 3 Cj ^ La_ujJ t - Vfl jula 

tLj'x Jl ^xA^i 4 L <n Ijj ^JLaJI > flLui^L jjj I 3 La La ^3s 3^ 4 O ^ ^3 ' 4jLa.au 

.4_i_jjaJi oLxjJi jLoji^ LjLxHi cjIjaLlII jx. 3 ^- l^jj jl 3 aJLS 3 

La^..aC CjIjLxuJI Jj^Lula 3 c 4^ UJI 4 j a.ji aLxl I Cj I^jLjJJ 3^ ‘ 6 ^n.a'JI 4.L.I Q II 

trk Lcl jjCLula jl l_3La Jj)(j 1 a jl 3^3-P^^ JLa LjLLI JLC Jjlja.'JI jyAjp 3-c ^1 

4a_L3I_u 1 ^Ijj^l oJlj La^ t^uiL-uJI jl jHI icLjus 3 x. 3 I L-il I jGL L^J 3 ^ 

•• 41 

■^J*- 




4 - 

^JLsJI ^ I m 



P P 

Us J4^ (2A-* Le Cj\j\ ^lAcl ^j-o 6 J_3klj ^j^_lL»Ll11 ^jn.ui I 

ii JL jKl ^ .ijU-JI oLU ^ac 0^1 

4. \\ -f x > 1 £jC* 2b^| ^ fl Q Its .s Jya i^-jl^jjj (3^9 4-^J-flJ I p ^ jLujLi3 (3 4_£LiJI^ 

^ ^ P 

.4Xcu»j ^JlxJI ^x^JL> 4^Ii (^1 (^J^ I jyaj tljLL 
^xJ t Jj Ij Le - i uJ I 4_fl^_Juo <3 4jj3J|^ iijJLj ^-Q Loj-ft 1 ^j-e JLc tj 

olLoJl ^xlc J ^Jl Cj Le_& Lijuuo Of-Lzw jJij .^>J^_e 4_J_>Ul oLuLUI 

C4 t^ 1 fl 11 lIJ 4, V.Q. iQ 1 1 4 j» \ t Uv 1 1 t Lq^J 1 L^J Jj2k^-i Jjl jJ^JoLiiL) A^_eLe3jfcl 

ft* 1 

p p 

J^-e l^J I <J l e*\ 1 1 <J j)J jLQ-J a g fl > 1 ■_.* ;a 1 0 1^ Le-mJ I JJZ> Lijlxo fj I jjj^ . <J Lo^J I 

ft* 

P g P 

4 fl ifl *v jj t t^a^ . L I J — « Le L j )) dSL<7> Lcl^J jjl ^J-U j-eJL.1 l j ^jjj-o_<lJLfl .^fl j <m!J^ 1 (j A 0 
<Jj-e-> S^jtjJI t^Laj'^Lo Jluld 4_j^J 1 J 4 J£jja- Jt 4 _lo^jJI 4^>_^Jl 

. Lii 1^) l-A^ 4 ^X LU I (JSLauJ I 

^ p p p 

4-e£.Lj (jl jj-e J-Jul OlJ ^IjSJI 4 ^j)- 2 k. (Jaju^Lclj fj\ Jya jxijJI ^JLc^ 

4_3LaxLaJI Jjl J^j>ll ^td dJU .4_»^>jlj 4*C^ -v 1 1 JJjtd (3 43 Ls t4_»^>j|jj 

\r\ Q-S JIoj 4j^jljJI 4*C^^ 11 \ * \W Ld 4 <j^j1j L^3^j>_aJ 4 w,. \\j !l 

»* m 

I 4d_Lod_flJ I J-3» I . (( ^ 1 1 » q I 4_» 1^ j Q * La5v ^q >q^ 1 1 ^_5 |^J | (J dio 

p ✓ p 

4j^Lo-tuJI Cjld^v ( J^ n fl jJ 4 t. W \ « Jj5 > LuaJk I (JLc. iaLfl-aJJ )) ol 6^£.J 

JjJ^JlI ^j^CLJ ^JJ) Wl 1 lj J-udi jifl ^ 4-\ > ■ l-V- 1 1 ."<1 -V 11 -n JV^II . 4_i^J I jJ l 4£[^>2 xJ I J jJ J^Q_5 

. c 
.((^dljjl (3 4 ft J’vnfl i ^1 3)*^ A > (3^^ 

(Jj JlXCLaJLj g jLaj Cjj,j^ 1^> tLo_» jilt jjljl <A-k II ^ya 

^ ~ c P 

^ti ^JlX- <<nj d-iifl 4_J J- 2 X-Q t(J_»^ia ^J \]r\“\ ilia JLq ^JlxJI ^1 

dLlibj .^Jujl uO> o L^Jl^ ^ 1 X d-iifl fl ri J_) Jl^w ^__fl 0 <n pLo-tuJl Laj-XJ i^J^jj-t^xll 

P 

1 (j fl 1 ^ tJLiJiJl Cjd 1 (j ‘i m ^J-uCkJj i < . ^.g.t.n 1 1 IjjJ) J>ojx3 

ill Ijj5> v_J^;Lfl (3 ^^JUO-zlJ 1 O-ild^ t^xj-Lkc 

.jl^jJI pj) i/^ olcLu j 1 

Jlul^fl tdjj ^jC. 1 ^j>.LL<s O-fl^ j ^j^P.^ 11 (^jJ du Id >jLajJt Let 

ftft 

p ^ 

d-o jxAji MC-t j lj^ » i jl .Ja^x-Lo J^Iu ^>j^t 4jfl^_auo ^yu^JLJ^ A^Jb ^j-e tjj^ lo j 

c >uAjlJI j j_5-oj_3 j cJj'ill jl 4 j j^j-« i^jlajJI 

Jl iiU^JL) o^jSlI AilS ^1 s 3L.i jj .jS^il j ^ "Jl j' 

Ailii t^jjLxxxuJl (3 Let .S^iLuxe 4 \\ Leu 6jLc ^ j) ^ ' jd j-° 




i <ii \ o n 



p ^ C' p, 

'-_i£lj£JI 4 j1j Jio jtj J^a. jl cya-“d Jj-=* 33^ <dd^ 

^jSj^ gldl 0^ pdidl .^UJI d>J3^ Jj-=- Jjd SjLc 

.^ ia/uH 4-jj£yo gld^ d3 ^ fl 3f3 (dd^ 

w p p, ^ f 1 c % 

4ly*. Uj 6 yuua 6 ^>S» I uj ISk 4 I 4_>J>^y3 ^ j Loj lr> <11 1 1 JA I (3 ^ 

4 Ajl dc^ 46jAjJ|3 <(j»i d <7tllj 4 j Afl II (Ja-^*> 6^)1^ J Sju^JuQ Cj\J± ^jLoILi 4 J 0 I ^ aj 

3^jll L$J l$-K cjIj^- 11 db .JI^lJI J-c iyliJI <d=03 4 (^3^3 

olj^JI 61a jiU ?3 .homocentric 3^>U ^IhIa ^a.* glyolll 11 a jli 44_ud: 

^3 > 11 ■ ^3 * I dj. ^'-\3 ,A v 1 1 IaA ■ 1 i i 1 \ \ ^ •(^^-^■'^1 6 AcLujlLI AA^^-ll ^y A AC ^^y 1 1 a j 1 1 

W 

^ ^ q \S ^ II ^il^JI ii^jua ^ Jl?v 1 4 ajLc ^x. auU ^Ul a uolL) jl 2 wI Eudoxus 

6 AC Llllq Cj IjS AA^ll ‘_ ^ 4 Jj ll AC Lul o 3 L> d ^jxla_<IJ ^3 yac] I d* d^ 

.6^1^ Ip ^uliXj ^ w u d} IaAAC <J </?>■> 1 4_i^ La.ia J I O^pU I g-1 . I \ a 

'H_o_£ . 6 JaLIlL I 4^_yJ I Ail ^ \ 3 6 AC Lcul I y£> 6 AcLuj1I AaI^^- 11 d* d>3-*-^3 

(Ja-^ > ^iJ I 6 >JL ^ULu^IIa 6 Lfld => <m J3^‘ y*-flJI I 6^11 J 3 Aj 

*4 w 

dL)3^ jj)^ 1 J^_xu 3* *~v * <4 jJLjJI 6^^-ILj jLLu^IIa 6Lfl^ia *6 ^)J)^a dy=>. yicJI 

6 AC Lul I 6 ^ 3 ^ 4 -J 1 j j ) ^ a 6 ^^ A j^ . 1 i>il 1 1 Aj 1 4 JJL ± 0 i ^ aO.1 1 6 

4jaJll^o LjI^^j j^LdsI 61 a ^y 6 jjAj ^yJ I *4 jJLjJI 6 AC d ull 6^-lL» 

^ly^^l A-J yj I 4 AaI^^J-1 CjLc j*jj A-Aj^ 4j_plji_JI ^uo L^-lXJCj 

^xIj (^63 <4^1111 ^ j) a. \ 1 1 4 ifl Id ^jLc ^JuC ll^*HI l^jAu ilt-v^v > 4 j^La-l 



. (^^3 LuC-uJ I jlall Jjj-d ^J-C- Laj*^Lo l^duA 
*» 

CjI^II 4 i Q JI^3_taJI ^ jl^ i^l^-oaJI Ia^J ^^3^1 ^ mil l <3,3 

l^ll AA 'j I a ti.ij 1 3 4-aI 1-3I ol 4-at ^ * la ^Jq 1 <n.n ^rdl I 3^3 . ^La^a Ly Ky 

4^y>. ^.LLUjI ^ AC j^uAj 4Jq1 «i.> > ^lyxiJI Jy 0^3^^ d^3 *33^ ^ ^ 

((AaLoiII h Ia-»^ 4 4_aJHaa 4jylj 4^yJ AA ll_S lys Ly> I ^jAc 4_>^1 -A.uJ I lyy)! I 

4_ji_^ lj ^-*1 d^- 2 t4^y^JI cjLujuI <Jya- dlytj-tul <Ti ^ I Jjj, 

y>.Li ^1 dlL^. Jj 3 C^I 4A_xu' 13JI \ AA-fl^JI dLll < 3^3 ■ 4 Q ll ^ «y l.i.i..i,)l )) d} 

. Ia^-C J i g- 1-A-4.I. J I jy C jllI I 4_»jC Al ^yj I 4^ iSlI ^la t4_> jj>1a uj^I I pi ly utfl ill 
4 yl LjlJ J i.a ^A yA.J.11 — V Y Y) A)d ydlJlJI t, flyaJuAl I ^ a.u 

. I d.J J-iA ll \ 1 Ij pL»l_LfiJlj 41 ^'ALc 11j_la ^4 \ q jh i q 1 1 4a yla.ll I do I^-I jJ ^J\ a > \ 4-flLullj 

yllxJlj 4 Aiiill ^lj II ylLaJI raddle)) d| 4 a - u-J s^ ylddl ylcl a5^ 



YV 




c 

fJUJI jLJ 



^ p P ^ P 

riJjl jI^a ijujl 3 a LjSJ c ^JUI 3 LI .Sublunar jJaJi Jiuol 

1 4-*. aa LaJ I SjLLI Jlc ’^S3~ k 1 Q 1 1 ^JLxJI 3 ^ l aaja .^LJI^ g-LL3 (j-t2>3^ 

4>u IrJ L g- LJ aJ I J S -k \ 4jJfiJ.il 1 |g u-Al jl^LI 6J^-1 { jl^ .yO^l 

(£ jA-fl. I 1 < 2 1 ^ " ^JLxJ I 3 pLJaJI 3 J I ^-fi 1 0 1~ " dJli J ijl^ll £>J^J 4^^ I 4_JfiJ.ll 

\ \o(j s 3 ^ ULqj UlUa g-L >3 i q 1 1 j^IL < n^l ^ ^ q 31^3 loll aJLxJI (3 3 ^ j l 3 -®-^ 3 ^ 

** 

^ Q^a 0 i. Q 1 \ \ . m ^ . 4ju.ulflJ 1 4 a t-\ \ ^ 3 ^ a ^_o 4 _Ul j 1 J\ ^ OaI^ L^_)l ^1 ^LJjJlU 

.(jbJI 3 10 fl.ll 3 L pLjj-flJI 3 j? ^ < * 3 ' 

1 ">* jrLfl 1 ^yjJ I 3^_J I lo wnjJ I v Lj 1 j \" a ^ ^ L\ iuj 1 3 ^-> 

oljiU iflJlU! O Lpj) a 1 1 4^ja* OaK J^a JL A. ^ 3 4_j^ t O xl J) (II ^3L9" > 

p p 

4a La m J 1 I 4^j_=w L \^j J | 4a*. LJ L J / 1 1 ^ I * /n J.<3 . 1 ^ 1 ^ » * 3 c ILJJ^ 

O Lc. ^ ajJs I 3^ 4a- 3 Lj | O J 1 jjLfi I jJj t 4 _Lq Lou S J-^- 1^ 3 L^Lu Loifi 

4x.^>ajJs i 3 1 3 sc. Lull I d > LjJ I 1 1 3 i SLLojS . 4. \ \ a c\ 

4.J "vl jJ \ (^-^3 . 4JjLjJ1 S^>Ji 1 q I ^ ajl n I 

%o *0 

tSjLiJLl jij 1^>J1 1 1 a > 1c jILj 3^3 4 L^_j 4 q i^\*ilo 4 _j ta flLJ^n cjI^^JI 3-° ^ r -j) a ^ ^ 

4_fl_j.fi J I \ ioI o?j jl ^JuSL ■ ~ ^ > 4_j_u_<q d^-Q- .j^U \ J ■ ~ L-> J cjSL 3 a 33 ^ ^ \J) 

6 jUI 3^.113 SjLixil ol jSJI 6 laj 3 ^ 3 ^J iJJJI 6 jUI JLC.J .J^j 45k 

cjI^JI 3-° o Lc-j ^ ^ <o Jj JiiLj .^^Jiill ^yJJj I 4 _jj^)LJI Sj^-LollLI 

** «* M 

. I jS ^yJoil 30 S jLlJI 

S p 

S vJll i**i_ilSjj 3^— tj - i/v -' rv s 3 ^ j-fn j Lin jl -Ln_W*v a 3 J^JI ol^Jl jjc 3 K 

** M 

J i U - I . U j L^aII 4_lo duU 1 (J^ 3^ ^yA_OLU jUJI 

3 a 4 ja_j_JJ I 3 ^^11 ^ 3 -AodJju JL ,iij\ J jAkA .L^AA 

6 jJJ I ‘ * ^ ••' 4 6 ^)^ O-il^ ^)Ak. L ^1 3 S -<a J 4 a I V )1 jS 11 jrLfi I J >A La_J_S^ . 3[ 

^JLqa \ J \ O-i l^ 3 ^ OJjlJI J-»a^ ♦ O-i j) fl \ 1 1 x \ *_a 3 ^-^^ ci! ^ (3 ib (jj-^ 

.4^^j^Jl 3-JJ ^ 3 ^ 3 ^/JJ ^jjj^jtLII 3 ^ ^ >*i < mI ^_a 4 dS^v -v 1 i j_a ja vi 3 ap 

^y3j I 4 _LaauaJ I 4a-lu , \\$ 1 1 4a j-LaJ I 3 * ^ 1 1 ^jJjia J^Ak- I ^_fi 3-P I La 3 ^ 3 

M 

■f p 

iALaj 3 a 3 Oj LlLj ^SLaa ^liil jA-fl. II p -\ 31 $ jJfi .^LaajI L^_oLflL 

o^l^ 3iiLj .ii^sLaU iillUl ols/jl 3 ^UL 5^ Jl 

Oa U . 4 a H-% I jJ I JaC Ja ..^ *1 L L Ltl 1 3 J^J 4^ I 1 1 r- ,J U ,n 

^! 3^ iiloull jJlA ^j 5)I^_UI 6 Jflb 



rA 




1 ciioJI 



t j- \\ < v i uSl 1 .~'ljl iAV\S d.^dI3^ 4 ^ G~ * ^ d vL I 3 J t -v ~ , , ■ ^ d-lj ^j| 

4 loll oGG_dl G-° (\ .\ G * 11 ^fLIG 4_j lj 4 ^ \.u^>l Jjl 4 -laaI G^ 

^ j)G..t.ujl 2*3^00 ^)l lj) Q niT\l 44^ .1*4-1 4-2^3 i^-ll.> GJ I 4 G U) I^J I 

^ ^ (_£4-!l ^o^ll i ^Jclau^I ^4j^-a^ G-i4 xj G-d ^ -i *^1 l4-ijj .pljl > til 6 44s £-<q 

. I^J\ \ 4il 1 1 44 G^G 44 X ^£4>0 

_ c- ^ 

No* d \ x <_i 1 1 dA -tu N A * * J I j} ^ Jj_c Cj * Qj) 44 oSG _ v * iJ I £> db 3^^ 4 iJlu 

4_i^xxiu-LLLXi 4 JGjjj 4-^. \ vC juNI 3 ^ v 1 G \ \\ 1 1 1 ^*\ \ fl H j-^i Loj\c iG-ijJLi 

*• ** 

^jjjUXjuuJ 1 d<;^ cj LI mi-» *The Great Syntaxes «^GjlI 1 v T ^> Jl» :g3^v 

4j I jl >^,\l ^i^-Lua ^GJl 4-j^_i4 jJI oLulj Jl jj^4~> . *_iS* I 3 

^ * 44 I ^1 .^_i^_iJI ^JLjlJI d G / h 15jS^-° (Jj&-*J I 1 44b 444 4djjLa^)JI 

The ^..un^LM ^l^lc ~ ^ ~ Gj^l *3 11 fll Gil 4 jl_^_j 3 4 aA^c 4 iC- G 4 jjjjiJI Jj 

*+ 

.Majestic— The Great— Almagest 

I j^Q-flJI^ ^ llxs A uJI Jcuj ^A-xajjI dljU A ^jx»j).Aillrr> 1 (JLGJj 



fr ft# 

^Gj ^.dSL i dj G J>.a_y.u 44^ . ^gJG-LJ Lq^O l G A "V \ ^_Q 1 ^ f. G^xflj 1 l jlG-3 I^j 1 1 ^ ^ * 1 * 

++ «t w 

. u G ^.GcLfi>^II e-ljjl Tj^GuixJI ^jls> 4JI t »Lu^JLJ 4 \ t A G j olGG ^ a 

4jI cjGLudJJ G G ^ G,/> ^ l 54 s £^> i I /v \ t ^J 1 d \ ,^\ ^ II cul^ 

p, ^ ^ t 

4 U 4 3-*-^ U^>5 (( 44b Ltil I tdJa ^GG j ^.4^_> (ji 4-i ^1 

^^Gcv 1 .^yijGllG jk jlS 3 4iu l£> qI^IaauJI 44 b GGq ^1 cG a a 44 d_^.G_LI cjGG_J I 

j-G-JI ->44 uGLil> d^G-ol p ^ i 1 ,^-o t4jL2vdJsl ' 4 ^-J ^-j^LfiLiJI dGjujj 

.cjGLujJI ^_i j^u> d 1 0 \*\ 

^jJI ( C)SG 4 * ~\ H < j-au,.lj Cul^ U^) CjLqaa 'A* J t G-o I 44 X ^ \ 1 G,.> G-*Gxul tGibj 

G.flxra. 1 444 id-G .dju^ldJl d."L>A iA dJ4 ^ j Gj? ^ ^ Q ^ Q ^ jrLfll 

L 4^ ->- il i t O GiJuCLjudlJ I ^44b 4-^1 ^IjO — V G^-G GV*d ^5 .4j^jl4-il d a t 

4 *-) &g^j-GG> o < ml G' G.u..i > dJ G ^G...». .eccentric 

M Mi 

g^ G^ ls^ — G^j-^ 3 G^' 

*** Mi 

* i^)4 1 Gj^> G4lc^ 4 iq. 1 G-° 31 ' ^ G^5^* 

.eccentric li 5 Jl j£ ^ jJ\ d ^=dj 4^k j4-u-uii j: Jl Jl 

. e- G 1 1 ^ 9^5 dj ^kTi « 4j G Gur^. i^yJxx . j J cG^^-lL I ^ (_>° ^-*-i-LGd J-*-^ 44 ^ 
j_o d j-Gm jjb ^GJI t epicycle ^43 dli (^)^-Y 

Mi 

J-^ 4 <afl 1 t .Deferent J5GJI ^mu <L^_Jx 




jJLadl in J 



l£il 




Claudius Ptolemay ^ jjj 




.(35LJ1 3^^1! c.1. ia j^o j-ij jUJI dla 33^3 . ja^^aJI clLfl 

y* La^^Jua Jj£-> J-c- 3 ^ 3 ^ J <Lui&j JiLJI j^j-o 3j5d daj 



^lll oljLuil i JSIaJI 4 ^^=* j j )~) ^jUJl ‘dial 4x._^\dlj ^ im \ 1 1 a.~v ^.11 1 x \ > j 

*4 M 

l (^)o-Y J£_i j ^->-o Lo^j ^3 <_?' 0-° uJ^-* v_i£$£JI I o « >"i j 

Ulu ^1 v»a^^JI ^ \ ^ < 4 a a y. I jr\J 1 jJ^aj Jjl 

%% 

3 J-3 IaJ 1 4^ 3-^3 3~* 3 dll I dU ^ ^ lj>A j* 1 ^V> m I J^-ol 1 /j_o ^ . 4ajla*. I jr\J I 4d^jaJ I 3"° 

*-kdl) ^ l xs\ v v 11 JSdull < 3*0 i i j-CflA ^ y. 1 1 Ifrl (J^.aT .1 jdj-ll 4_a^.,y i-o S^aI J JaJ^a 

** *4 

4 ^ja*. 4_>3j 3 ^“ a ^ 3 ^°) -rectangular M * ^ IjLux-a Q_»j^a ^J \ y j\ 

4 \ c\ ^c. 4aaa_o J£.LiLll Cj \ y ^js\x \ 3 S J I cLIa ,Jaa3 4a ja j JaJI d I 

^ij jjj j-^Sn v_ajj^jij .Sjijj 4 _l^ pb^e l> ^ 33 y y*3 <L>b J 

4* 

. ( *\ — Y JSLlTj £_a* 1 j i 4^ 1 4a5Loa ^ 

3-° Je -jLa-uucJJ JJaaj (J^-7u JaJ^a 4 .\K. Lfl. 1 1 ^djddJ Ial^I£ ^jaaJj 

(■ f- ^ ^ ^ f_ p 

Caa 3 jl Ja ^ ^1 : 4aajjIa-o 4_C^ua jLuil ^Jix. 4 a^Lq_ujJI J^La 

*4 I 

t4 Q \Sl y II 3^9 . -la j) ^ i s “\ 1 1 Ca^^JI 3 u. J1 3 4_LiAa <Ja-«^a ^ 1 1 CjIaLclla 



JJi j&j* J-^d jl dJi J-c J-xa3 3 I Lq[ 3-0 ^ V jl^> 1 



1 • 



^JLxJI ^ > < <i j K-s 1 




. ^ 1^ ill J^_J lilj) 1 4 1 1 j U>^ j-b^) dlil oMo :"\-Y 



juj (jjjjjiW ^ 'bj /' J^tin 

j ^jSJI jl la^ .(j)o-Y J^zli j ^ LK ,equant 4^1 

j£^il ^j_o I > uUJ 1 3 b jUjla 4_sLujlo ( JlC C,^ 1 j)*U^ 4 > Sj, ^ vl 1 J^jJJ ^yb . uU. 

4-j^lj 4^^zi. j_» ^ JlaJ l clLls J>^ j-a cJj ~s. ~i i i O-j 1 i ^ J Lc ^ j . > 3^) il I 

^jl d /\ lA \ vli 4_> ^lj>JI 4K^)_^JI * S J) - ^ 1 Uia K Q * dJ j_>j 1 4 a lrTt la 

«* 

$ 

CjUw jdl Ca-ib J JC 4x.^vxu jjy v i in ^-i^jjJI cllfl jd^>Q ^ 0->3^_dl J/vj Llo_z». 

4 i < i»\1Lj 4-d^jLJill 4_> ^IjJI 4K^>-aJl *dJ j £_aj .icLuJI v-jjiLc. Jlo ticLuJI 3 

JzUJI 3^ .S^pljJI Ja . \.-^,a ,J j^-K 4_d^ldo 45Lj>-^ O m \ 1 ^xb cdl^^_»dJ 

•» 

(JUo^Ll d!i-Q^ r\ ,J^Jo 4X ^vaJI J* * "J) ‘ yV.XJL> . K^^JI 

l~\ ^ H £_a 4-i / pi iLa (4xUJI 3 

4 4_^. UJ I ox j UK * ijtAz^o j I S jjiuxi o U v a i/^“ 1 1 & jx> ^)4J j /n \ 1 K > ,JJl!Uj I 

M P #« C- 

^>_0_£l! I 4x J^aj V ) 1 in 1 Cj U t /\ \ I \ ^ I Li Uz^ I ^ ^ ^ " “ ■ I . < K I 1 ^5 l^o ) Li-u^l 

g 

I lV* XI ^JOJ J).AlLK 1 ^ ^,5^ l ^-jub I ^jO 4_J 1 4>»^k 1 I i A 1 A j/Vi ^ J I J t diLo 

^lA-b. j^Sl. 1 l.A X.<5 4 L*_A 4 iilfl j CxS I (3 O Ul-AaLn.*!! I ^jA 4 fl / nil A 4X^QuZi-A I J^Uju L) 

5 %• 

2_5 ^11 t >1 m% (Jx. 1 i i^i \ a ^ojlajjJI 4^o U*i. A 1 ^^U_uj ^ 4^>_2kJ ZL) 1 a iii U 

ft % ftft ftft p £■ 

jJiLo 4 j j il Ijji (3^9 . 4 q TU 1 1 4_i^U_uJ! ^Uuzzk»^!l jj>(j K oLS^i^ ^ i^ ts\ 



i Y 






4 \ La x"i ^IxJ I 4_1 jL*JJ ^jC. .S^v. n lj-^9 1 4J Lml 1 4_>1_=*J « J L-L^J 1 

** “ 

(■ ^ p « 

.^JLjLjq (g I 4JjL*JJ uillli I*-*} ^ jOJ - a 4»xuLaj £tXjj Jjl 4-a. 1^ ixxll 

(jAi j) *a 1 1 In \ 4^o j)J^^ Jx (jA Q l*.l I jA^tj (jA 1 Q 1 1 jA» > 4JU Laxfl J j L^. AS j 

cd *bLs I I Ijlx^j I ^ ^9 . 4J^Xa.,A 4 jj Lj^_lA 4^aj^lr> l ,i-A £_*> J9.fi Lxj O L» Ltxi-aJ I Ij^J, J) 1 

Jjl tljLjJa ^ V* 1 aLIj -L ^- 1 c *-‘-CiLiJI Cj^-BLJ I (J^>- JaxILi j^Aj O-il^ j-J ^ Axil 

Jy-o 1 1^ lj5LJ I 4_> J} j ^j-o J>^axj ^IL>. iilXxu Jj^^Ls Jjl J_j ^1 4xJxaJJ ol^^Jl 

^aj^II Lq_>j^ t (J 1 4-x.Juj 5 jLq J^Q 4x J9_> IQ.Q ob^-ll JjJ^S* ■> Jjl AJ ^ 1 AX 9 

Jj^-j ^jJ 4j^j 4 tAj^ILj ^ l*Lcu ol^^JI ^ro pLubxJl Jjl AAxJlII J^a .4-qI^5 JaJx ^jjl 

.^LxJI cl iJs Ct 1 1 ^1 ^|^_fiJI J^a^j J_3*l 

^ £ 

^XjJ) ^Jx 4 ( jjL^3JI Saxxj ^9 Axi { jjlj i 1 In \ JjI 4p-iA.aJI JIaJI (£j-* $ 

1 S ^ j) 1 1 4 ^Qj^ jfi \ 1 1 ^X 4&AXJ 4 \ ,n <Lj LclJI_Sj l ^J-Q ^X J} & j^s~\C. ^ 4a I Jya 

M M 

4x l u^rxl 4a j) 1K1I i5jJL» 4_l\_1 c ( J^- SjJxJl I4J ‘^4^1 'j> 

^)-> \ t^yJ (3 X^»-l ^ 1 2 X£> ttlLlii) 4 .4_^'1^JL11^ ^aj^lxxJI 

C .M ) 4jfl m Ifl 1 1 Cj 1j U x^j 1 Q -» 1^ . 4-flj^ jJI Cj L» l.Aix^J Li />uuuj 4 i<u^> Lij 4 iVfl-i 9 4^o fllri^Lo 
Lv ^ ^ Jj^jxxu 1 ^jl ■ Lt j _ 4 .A IjXN 4_HAjLxa JAX ^ 4X_4Ai-LflJ I Jyi ixj^ yAJJLJ ff-Ll^XflJl 

. 4 J J-oX ^jJI ^-jxll ^3Lo-rv jaJI ^LLaj ^Jx ^yj ^ a i IJru 

Copernicus qju^-u <LLxuj1^j (^aix-uJI j-o pU^.1 

4^^a. jS jA (j nft mi l ^li 4 (j>^ jll (J mH ) 1 4^jJiuJ LLij 

t^ju /wu ll jLu^o dl^JL) iS^xjJlj 4^ T i$I^JI 

f _ t c 

0^3“^ 4a_il^wQ^ Clul^ 4cllj * J) ^ '“j I ^Lil xLo ^9 J^-^ 1 

JiLq 1 ^ Tu^ 4^J^I jL J^Li Loj jls L^lj^Lfll ^j\ ^L>. .jLuxl Ixjj)^.^ 

^jrOi a \ ^^- UJ , ^ 4 j I <b JX Q-u^flj ^9 . (( 4_iJ^j>-c j Lj )) (J ^ 9 ^. 4 m.l 1 

3 3^^-j9 0 * Lo^qX j_> ^ I JlS j . JJLj LaxS L^J SjLuall "» 



I t^JJZ J 4 5^/uLxifc . J i-Q lx ib^)5Ls jA,l>r> 0-1 Lj 4 14 X ^[1 jJ I J j-AXl bjy^S L5"^ ^ 

.jlliSlI 6XSi Jlo JjLg 

jIj^^II J-1 -La J AC ^ jrLfli 4j-uuX ^-il^JI ^>JI ^1 4tillj J-O J 

Ijl 4_j^! iJ.j-^- y^j ^ ^ I j»JL*-JI q a ^3 4 1 5 UvLI ol_> i^juu^Jl (^b-iui dJLix Jjl 

J^II I^LLij SjiJI L)bj J Ji L*^b ubj J 



£r 




^JL*JI o>a> “i ^Id-sl 

4-JLc 4x.^vlu d^jjalu Jjl JL» ^ L^lLfl J4 j^LclxuJ 1 S^dJI jjLc 8j^^g_LI 5 yddJ I ffcj) ^ v 1 1^ 

^-A JaiLfl 5 ^L.11 1^1 1 1 I Jj I I ^J3 1 (J ^g-iLxl I Jj-o 4l l ^g Jjjj . ^>-0 I I j_Ajg 

•% 

_ ^ c- 

4d^jjiJ I ^j.i id a „> pi Jl> r> 4JL> 1 (iu.) ^g-A ^_ojjd 1 ubj^JI Ob ^ ^ 

** ^ H *• 

1 Q lJajo 4 J. a.-v jl 5 J j>d II liilauo LSJ Ll Jj L» ^ I ^\JS 1 d llA Jj I d Cj-S ^ g-1 1 ^_jd-*-J J_*_j^g . 4 jj nuJ I 

dJj Cutd 6 j L.UlA 1 JjfCo > ^Id-o ^1 JjLfl lll^g .Jjldil^g JjLojJI 3 

M W 

6 1a (JILq JlI 4_j^) j ^\dJ i 4 .> 1\ i <^-0.1 i I O L» l iiiA 11 jLa. I jOj a H > dJ j £_o j . Cj LixaH 

4*x^gJ 1 l * io ^j-o (3^ ^ ' J i^j Jl^v \ ^ Li to J jf- i ^uC ^jjj L/.u J i ^j^jU I ^ ^ CO L^> i I 
(iall^j j Frombork dj^xajji j/il L^xol) Frauenberg £jy>j Iji idljisld 3 

.4 K All £>1a 4-ujIjOj 

olx-oU. j Nicolaus Copernicus ^jdd^^d ^ ji jd. p < J^JI 11 a 

cx^ .LJlkjl J Padua [gjLj Bologna IdjJ^g j Cracow el^dljd 

4 a / . 1 1 a 1 l^g Jjjg^LiLll^g '— * L^Hj? Cj_gAdU l^g dl Q J l^g Cj L xt-o Li^J I 3 5 J. v ~^ 4»i^_x_x> ._< i-ul^d I 

&j^g Jfl /a (J Jjtd dill .lyOd Lipg ‘ v 1 t*" ~ 4djljCo IdJ 1 3 4 .jLjljxI^ Jjd.3 jd^g ♦ 4 _lS. > jxlj 1 

.dliJl 3 4 i s~S \ 0 1 / 1 1 ^g 4 1 jj l-v^\ 4_UJ O | 

(■ (. ^ 

I 5 J^Ajco Co Id ^j^ojlLLxj 4^oj^ l?> .t^ ^ I ^ | L^-lJ I 3 ^v-xa^j ^ d J-i-a 

M 4 ■« « 

.^ydx^uddJI ^diJI j 4o^i 4J ii>U s si yOlxul jjij .Neoplatonism 

•• •• •« 

.Ockham’s razor ^L^djl ^ ^il ^ rw .dl 11 a ^ 4 i_^U Sect! cJIAa cdidj 

«* 

3j) . S J-fl-xl I CjI I 4 1 tsn Q -o k> in £j I ^-\ mfl’ill ^jl ^o-ll 

M 

4l_tu J^-o (_^U1 .Castille Q-d-^^id elLo j-uuLaJI ^.auj^-qJI dill jjl JLiu .jj_udl 11 a 

++ 

oCLu ^jju \lk^ < CjI \\ q7i Lo J.zxJl4uuq 4 \d 1 fl 1 1 Q^g I JLxU SJ-»Jlz>*. oL>Cu-rv NY^Y 



31 o f-Lujjl 3^ A Mikiu (jl ^^>-11 0^ ^ll NlLi ^ol: jl 4l| JLlj t4jLflLtd^ 

^liJI 4 Q 1 1 u 1 1 j\£. 4d_i^_Ld I 1)-Q pLxojuq ^ju^g5L,i.,i^j ^gd d'd ^ . J fl * 1 1 xLLkjJI IjLA 

M * 

| JlULuj I Jji y\lc I jl j .LLjLuj LaLjuIlA ll ^lll 4 fl 1 1 idl okaxx-ixxijl ^jxi ^ g<Qi \ lki > L^_) 
I C>-v I J Lcl jl^g . I ^ Q * 4 >q LjJ I 4-j^j I jJ I 4d^^d I Sjd Q ^jG LaHo J-> ^ a. * 1 L) ! jpL N I 
4lxO 4 jI ^ 1 1 1 ^ ~V^g < ll I ^yd O^d I bla ^ ILil JlS Jj Id ^11 1 tdJll 4_lJ)d^0 ^J^gjQJ 

Cao Lo j^j 3 ^Lx ^Ul ^dUII .Aristarchus ju jd. jLLxujI 4k>ml^j 

** •• M 

t 



it 







4*1.1 HI I ^ 1^ ^jxLXLulJ I I t La-U±J^ I O L^> I J\£ I I 3> ,MA i ^ _/i-2 I 

f. p - 

^jxUi-uJI J>J O ^jJI j-Gjlj < 1^9^ 4 <G^Llu Lfc^LkicI Jya J_> 'il 

Jjj^La cjl ^ Xj • 4 ^-fllj (JHa ^ fcLi-jXi <3i 4 nifll L» 

%* 

_ 1 JJLJ LoJ^ J^l (^JJA-A-xIiJ I 4X0H J)^ 4 -lLHij (_£jJI dLfl^JI 



XI > £1 j)5Ul (3 ^1^-uXjj c 1 UnN I j 4, A * -vl _/\J l 45 a^*J I Q m il 4 J 0 I tiU,IJ .ju>fLdJ I 

bXcHjLJ ^0 » J-=* 1 4_l£ {Sjr* (^'-i-ll &Li-jX1 Jjl 1 u.xu.i OJaj t Lijr-w^ Lcl jJ* 

" * ** ^ ' ' * ** ** 

£_0 4 \ \ / i 1 \ I I £_fl 1^1 I 6 J-A a ~ \ / n JJ • W-A* j <>>J 4™JI jJil^l 

Llxu 3 J^HluJI ol jHuJ 4 \ \.auJ I £-31 ^11 I (j * *~" I l jjlx fl > 4jL>jJaJL> 

Jjl 3| lajuLao L»^^ £-a^uJI Jxai v^ju^g .Oval 4 1 \Lfoj >.i.o 4 _xl^. (J^^- 

(■ g. w 

tclUllj .oI^gj ol^-a 1 Lv >N 1 , I ^lj|^ \ ^oj-luj t 4 _LoH 4 Ja. 3j^Lll £* * ' 

^jl_/LflXl * J Xj . (L^_£lL^j L$_o Lq I ) ^£^j>.XI JjLfi t^j-O^XI J^LnU U£- 

,^j>.l l ^ L\-v \ \ i_ \K. L^J 1 j 1 Sj-^Llu-o ^o I HaU. H.i^u 
^j-o ^ jp 4 j % I j-vJ I 4<^1 1 cj^ a^>. 4^.i,i5LI LLn v Ls “1 V — Y ^J^L-dJ 1 

4. a, i.xij ^ t^AJLA-tiliJ 4_\_t /i) \ M ^fll ^11 Y Ji^JI 
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O' Lq^ .^li SwiC. JJLJ 4lj,.\^. ) ^yjj J)*\ \ > j-1 J)S^ 4_>j-ll> ol U\ 1 > JJLJ Jjljlfl^jl 

la Jj <( >^ l 4 ^jj=». Juuo 4x.j)\.ll I ^t-^-^k.lL Ijjllo JjLl ^_a!j_» ^£_ill 
.iollll 4_»^jljJI 4*\^ -v 1 1 ^_c. 4^ojl_i I ijjJlj ^ \ a 4_u1^qI 

*4^Lo l$ii^ 4i>mi Ajj^iii j j-Sj ^ j^i o' ^i ^ iiij 

^ p p ^ P 

4 <11^1 II ^I^JI Lol (J 0-0^*-^ lI i7i.ll O^J 



OY 







W M 

.(AIP 3 ^ t%> a tV'Lo) 



J-Laa ^jJ I tp ^uJ I 1 J-A 4 _j^_Io_J I ^ymuj . ^u-o-z7. J 1 CjIj l>-La d j\^u±l Cx»i^ _\ Q Q 

%* 

jpL >lu 4 _>j_LL1j t^jjLua-xlJI j^di (_£jj^. 3!I 3)^-1 i^xJLsJI o (3 (j-«3j3JI I_£_l3 

4_l^.jLLJ! .~N 1 -v L I jj j 3 4 % in\ < 3 ^ .Tychonic 

« «* «* •% ^ 
j^5L>l3 cj L> j-L^> (3,j *4-ijo^_JI 4^^dl L^jx. ^Vi \1 icLtu ^jj-Cllc.^ £_>jl SjjJ 

d U>j^^ jjdi ^h» (\^dJI ‘c£>=^ 

V* 

.Sj^Ji jSj^ 

w * & 

JJ j jA ^ Lfl. 1 1 O -0 ^ q ^- c - 4 fl i 3l j)ifl <o j^v >Lj ^ajloI jij 

t^jjgAulJI 4_iJy^j_c 4 \j| U>\ ! 4.iuh jJI 6J-=»^JI 3^° Lq p^L_j Jo-SLlrd 4331 d-l jj} lCa-S^JI 

•% 

4 \j iVt 4 1 1 1 Q \ d^5 ‘ 0 1 '3*^ ^ ^ ^ A d CjLiLtu^JJ 4 jlA4.ua II il^uJIj 



or 



p 

fJLxJI ^ wn j\£*\ 




\ \o 1 — Sextant i-u^C m — ^^x»j_ujJI 4_ll^ 

*% 




j J u J 



%♦ ^ f. tl tx 

jJs 4_>^_Lkll 1 6 jjfc ^jl 3-° aX.^)J I JlCj 4^ j-id ioJ^LI CjL j)JLjuo.I1 

«* 

s 

^J . ^jjjjyx\ v 1 K \ (J_cll£Lj v si j'Lc.^l 1 Sj). uaTLn L^_jL<3 id! j JJLj cJ-L^I 

^-J l g \ 11 4lLi^ 4 ji_> Ljjj 6 Jcl mo y, Q K 4 j^-o ^yii l^_3 *LoLo-» 43_)^_L3_> ^jS>Ij_> 

*-* M 

4-Ju^l^H cjLLh^JI pI ^=J Johannes Kepler yL& 






%♦ « 



OLsLi^l 



4i^ ^.’ sLq : viliflJ 1 (3 Sj-o_lujluqj 4 S inlj j_J lij 3*° Kjji. .v \y± <£L 30 3^ 

«% 

p ^ ^ P 

i j^Tic. ^jjjLujJ! ^>.1^1 3-0 Ip j_» dJ j . 4_> jl^JI ^Lu 

^ ^ p 

.L^jloI^ Lo l a*\ A 1 ^ 0 r> CjLq j) 1 a I I 3^0 8 J_> J-r*. CjIjlS CjIaj 
!jj& <4 _xj^jlJI L»^j)l 3 Ij-a. ^-LaLtu J_iJ_^. ^ \ 3 ^ ^ 0 VY ^Ix. 3^9 

*^SIjSJI (3-0 IxjJo_uj ^p^l (J-> Ij^l (^g\ 3-0 lx.j l^nn J&\ ^ Vi/^l j jX'yill 

p ^ %% %% 

3 il I I JjS> 3 ^ lA}K. I.Q 1 1 3-° l a JXj^ I^j 4ia-uj I 4-0. v<a jJ I Cj I wlA I ml I v v > 

•% 

4 \ n i (JjLa-o 1 ^ > 4 _i3j Cjj^ Lo^ I ^1 ^JlLa 4j»-fl^Q 3 LIjIji^ I Ijjjlj 





\ 3->3^Jl cLLoJl ^lc 



l— udo _ii^ .Li^Li 3A3 Nova 3 JlS-4jllq ^ 'y * H Ijjfc ^JILq ^-A-i-lu^ 4 \ "\ * £ 

Jj ^ 4 -j 1 ^_c (J jj 6 1 a» j 1 ( 3,3 4 (_£3-fi-flJ t J ^ <L 1 p I33 Cj 1 ^ Lq-auJ 1 jyc. d a i \ 0 V 'A 4 _Lau 

- d i j^*C 1 1 1 3^° I^Jjc. 33^^ ^ dS 

Cj 1 1 a Vdl I 4 -i£.^j 3I ^1 43J jL^\ 31 i< IqH ,-,\l -v jjj 3 Cjl & j_& Jlo Cii^ui jij 

3 O Ids'Ll 1 Cul^j . 4 -j^aqH O-dj 45 KUI 3 ^ 4 > 3 vfLiu 3 Ojdj ji JJjI^ 

^-aI^J^JI 3 I 3 j-lo^j cm i > j-Lfl L^J tjjjjaJj N 'A * i j 4 \ o V s ! ^.l^c .^11 

3"° Cj I3 U-41,1.1 1 4 jl dJj ^ 1 x 13 . 3j Lq.xuJ 1 3I ^J^-Laj 1 ^JLaJt 3 

ji IjLo — 4 -qIj 3 3^ 3* 3^-cu ^ l (] iLi * cj I xi ,i,u 1 1 cul^ lj|3 

4 t^3 q ^ a cdt^ 4 _& 3 j 1 jJI 4 ^^dl 3 Li 4 ^Jo_ 4 jjjI pLj3_l£l! ULu3 idJj £^3 S > m-uJ I 33^-* 

j\£- l g j& 3 4->3jJj <3^3^11 3jd> 3I 3^°-* ^ 1 *t vj 4 4 ^qLj L^-j^! cjIj Lo-ujJ I 3 

3 n s 1 1 JJ3 4 4 _o 3 C* >•* * t Cj I3 Lq-ajuJ t 3! 1 r ^ ^ jr\_fi 1 ji SjjJ^JI Cj 1 Jjk 1 nill 3I . 4_o L j 

4 ^j-=w 3^. 4 3^3^11 4^3^ a 3 1 1 i->- 1*.] dLua> 

pi lA Vdll 3* JJjd 4 jtjdl JjJ^Q CjLddllj CjIjk 3 >"\ 4 all CjU=^.^Lq lIuL^ 

3I 4-.lj.J1 4 N * A 3 ' 1 j)^ / » 1 1 ^ j^dl . \ \ q \\ . a 1“ ^ ^3 30 

^jjjL ^3 4 -xl^hI ^3-vl^ j! * v A 3 jjj t \ 'A * *\ 3 3 ^ i <n a It I 3 ^ j 33 -luj 

4I ^ i*>fl > 4 ,'wn 1 1 4 jL^-j 33 •^■aq I t ^ m ^j^'v a 1 I^la lj^lj Thomas Hariot o^-i^La 

t 1 3-xii-ij \ LJLkjL 1 9 j 3 4-jl>qL^> 3 oLa-loLj J1 jLLi.ii I ,iJL^ 9 -lLJL^. fk Li 

^ ♦ M ^ S 

3^0 y 35 Ll 1 j J <^lo 4_j 1 1.1 1 v l I n<o t 4 j Jj 3 ^ • t^ Lo-xuJ 1 4 -j_z>- lj ^ 1 J 1 ^ 4 1 JL2>- La a o 

Y^-UI 3 Llu^-c )) 2 ) 1 Ij Li^ \ T N • 3 ^3 1 3 3^ J-^3 • 4 _a Lfl 1 1 o li 1 1 

.Sidereus Nuncius- starry Messenger 

JLlj*. 4 o ^ h’l <iu 4 u 11 1 1 3^-^ H £t-La-uj 3^ 3 d >.lLa» 4 Q »n*S t 

^ lo lu 3 ^-- t Jt q i di-LA 3^3 d 5 ^ cj L^LcliS j\ jjjiu 4 \ < 3 xi 3^ 44 -i-Lij^^Q c> 3 ^ij 
^jjjd 4 jt 3\_fll iin^ I 3- J di> 30 3l-> jij .3^3-! t ^ ^ 3 3(3 (j^oJiiJI 

^ M 

cJLxilj 3 ' Q in ^ I 4 jt 1 U$ . (( 4 ,i Irw I d a .d1q.I1 ^jm^C c 4 ^iLj d ^ .■■ II - 1 . . i I 

O^JI 3 ‘jL^st — 0^3' ^ 4 oL^ 3^*^° 

Jda 3l s >i£iL» 3^u 3^3 S^jJt ^3^ ^33 J-C. tjjLi 31^3 .^UJl L&jjs^q 33 Jj 

g f- p 

3^3 3-Q^lJt Jjuq 11^3^. dLuij-o 3! 43 Jj 3A3 3-<LflJt 3L0 4 - 1 ^ pt 33^-j ji ^t i^cLflJI 

.3LL0-4IJI ^3^ S 3 ^ d 33^ ^3^3-^^ — ^3-^ <3^ tjt dJj 3L-ujLfl_» 3^cu ^3 




p 

^JLsJI x to j ) I 



Lo-o 3x^1 pLo_tuJI 3 ^jyy- v 1 ' 3 -0 ^Vv-1 1 eJliA 3^ 4 _xJ)j 3^ 13 *-^ 3x1x1 L*. 3^ 

p p ^ w 

4 u 3 ^-tuJ-x (j[-fi 1 a_& £-03 .Sjj-aJJ 3°LL 3^ o-° ^-*-*1 ^ 3^u tliLxLtu jqTx a x 3^ 

Cu 1 ^ I\Sv J 1 6 1 1 (^jlJLx l^Ljjj 3*- S30 3^*^-* 1 )^5 1 3A.U pLl-lu^I 3 a % x 

f* P* 

Jyi 6 J-X »-> (JjUiJLx Cjj^ 3 ^*^ (J-C- L^ul JLP (J JlJ Lua (P 3-LrJl <3-0 JoLij J^a-xx 3 J-U 
^^cwjJI 4 lo> j ^.^Lo 3^2 <L_/\I»I Lo^ 4 -fl^.a.cvJI 33 .La 33^3 3 -^ ^-Pj 4 -flLall 

3'-*-lL (SjP* Lq j'xc ^^-aLI^JI jJojqJI 3-° 3^ (33-AUaJl Laj-L-s 3* ^ *f\ mhlL 

M M 

^j-x^au J x x fl > 4 _xLLo_i 4-1^ 3J j 3^ . * 3% <nl"x1 1 J 4 Vxflll <1 u-j .‘Sjja-LI 

W» W 

.^U-O-PlJ I y^jyG 4 -x^paj 4 "wl^-o 3 ^ 1 I oLublyLc^ll jAx vl 

4 -ui^l_*_o pLJapJI (3 ^jjLlxs ^j>j)K"x J ilLlj (Jj 4 J Iju JL2 3 xl xlLa> 3^ 

<J>-P ^-oJLaJI <3*2 x1 jtUA^J I 4 "vl^-o 1 x lex t n I30 pi IrxTx ml Jli\j i 3 lr> *03! L^_> JL 5 1 ilLLl 
«* ^ « » 

xiLo l < 7 > jjLJU. 3^ .(T J-u^iJI <*-^lj) io>l^ 

p j ; # « ^ 

(3 3^3 . 4 _o Lx I (3 4 x o I a 11 O^j-laL-Ll (3 Lxj 13 li-q^ A fl..xxf- ^ x 1 -v ^3 1*^ 1 ^ 1 _/ua>3 

I JAP 4 ini^ I Ju 5 till J 3I ^ 3 .^. 4 1 ^ | 4_> 1 1 c-lj^-ijj d 'n. x -v. <3 J-o 1 4 .fl_x -0 'v 1 1 

.pLsj-us^ll 3-0 I JlAc xiLlj^^ t^luUi.^11 3-° 

jl t/Sil ^^Luix^ll 3c Liu a! 31^ N "V N "\ Jj )!^. *j 

“ M 

__ P P 

4 ^ < < i l^JI JjLoaJI 3c (^1 3 ^p°i < < ul l JLuo l^ii> CuJj Lu -k > 1 30 ^X_l-u2»l 

«• «* « -9 

. 4 _o j^Lao 3c IjL^.Ch. p^LijJI 3-0 4 \ in II illJj (3 3 x 1 x ILa. J Jl-^ Ailj . 6J-Lj 

t * % 

^ 3L0I3 33I4JI 3c J-ualll ^IJ,I Barberini ^^Ix 3 jL JL-xjjl^JI ^.-x .^1 MYV jj 
(3 ^33"^^ 4 ,\\ o .x 4 jI 3JUL0 A-CLfl tiopl^-o 3^! ^t w/~x I ^Lll 3^ 3 x I x ILa. 3"° ^1^3 .LL 
3 L x > Cj I33 L~s-o » , )L^ ^._l^3 4 Aq\W 33 . <3x13^-103^3^ 4 -o 3L-X.0 3c 6 J-uj 3^1 

Concerning the two chief world systems «fJL*J! j 33^3^1 3^3-LiiL 

v 1 3l4.nl 31^3 -3 v - ij 3-^^d^ 30 3 ^ L ” L 1 4 _oL*JJ l -N- ^ 3^ c^ 1 -^ tDialogues 

1 3^ 3 ^ v 1 L ) 4 _o 3-Lu-o 3 ^_fi I Xo : Cj l x-l^A. /*T< JjNLx 4_»3 4 -L Cj Ij3 L~s-o 3^ , 1 Lil I 

p ^ 

3 p ^-fl i J-t I 3c J I \_j m I 4 _x L^u 33 ’ (^5^ Ja-x-u 33 34J 3C U3J3S 4 _o 3L-X.0 3c. ^_fl I J-03 

^ p 

I J_^. I3J 1 3 ^ 3 4 jl 3 -° p^-3^ I 3 ^" ‘ O 4 - 1 3^u-LLu 4 _o 3I2U-0 4 a-uaJ 3x1 3^1^33^ 

tdjj 3 [ 4 -flLua^jL 3 - 4 -tv-x.^>.x^x ! I ^_ 4 > L^ul 3 l ^- j 3U 3VU3J 3^ 4 -o jkj.a 3 ^ 

«* 

*Lo 31 3LuulS lj3-i-r^-o <303-0. .xlla-X 3 p 0 ^ 

p 4-TL3-L ^ 3>P ^^aju^JI ^ 4 _x L3J I ^ 3ulolJI 4 ^_S I3-0 3-P 33-oajiJI 3-0 3 -lLJU- 3^ 
< 4 jL_Lfl 3 . _i j^l \o 3 33-^~^ pIapI 4J 31$ Ut-v II P3UA1J3 . N*AYY 4 \ xaj » 1 LI J 1 ^u-la3 



01 



auit fjt 






^ . . ) I JJ 1 JJ J) . 4j L_LA-L<£SJ jTj < ) 1 ^ j I 4 \ fl \ fl 1 I 4 J\ I I J 1^ £j Li^j I I J) lS. <Cl ) Lo tx^UJ 

p ^ _ p 

4 a Jjljj^ 4i > o j II 4 \ m iUi ,^>1 tPAX jIl J! frljjjl Jl ^44^- o' 

M 

^ Lq I 4 ^aS>i -toll ^jJjJLx < _ > CL - - v " jji L . 4^0 4 iQ L j I ^T-ujoJ I j< a. Cl \ ^ycd I jJjlOJ s >1 \*C II 

I V ^ u i^ 6 Jj_QX jKjI ^Jx ^/A-ZX 1 f lj^l Jj J.fl 1 JllJXJ J 4 ( _jLojXjJI L^* 

Sjlj^l 4x j), ua -x j < 4"-v (J'^JLjxl^ <<2h 4,LL ^ c3 4 a \ q~ I \j\cJj Lajjj .1 ^ \c ^lijJI 

. JxLfljJI JJ. iJU^Ij JjJlII Jlfljr.l iLu-llu 4 Q.vfl^. JjpLa. 4 lj^ic t^j 7 i.nQ~ill 

J_X ^-o jr\ i/-\ z jjjjj JjX 4 N *\ £ Y J Jjl JL uj mj Jjlj J Jj 4-a£. jLJ I ^-X 4jl1j I 4j I x^j ^ 

t4<ft^ > cii j Jjlj 4_a^Joj-o ^j-fljJL .(J/lXj-ujJ J JyaLjJI J*lLil.l 

Discourccs on two «{£a\c. Jjjx ji>LjLx-o» j^T ijLSJ 4 l£j ^ ^ 4 A 5 J 
I jx jr-jju jj^ . J l^. jj L-J 1 J j v ^oLj J-lju^Lclj 4 1 c ,_ ^jjl Sciences 

.LJLLJ L-° 4 -ap'iLo a ~^ ' s _^-=»J I '—' ' ^ tljjJ s 5 -A J > )LS II 



(JALO-uJl 4 j J-A iljiaj 

2 f ^ 

4_^J L*_a J 1 1 1 <in Ljj Jjx l "X \ a JLJ Lx j) iLI Lx j I^J t> J£ f ^l 

4 ^ q"wh 1 J 4 a U> \ 1 1 oLLjJI laj. 4u-a.a>l J-C. . 4j oj * Jl JjLuII 

£ c- ^ ^ ^ 

6j^^o_i > $ d V< C 1 , jjl lA^wNll I pIj^Lj Lia^.o ^jJjJLx LqI . 4XxS jJ J 

Jj'iiLxjJI .<Lu^_i_ll J-oI^JlJI jLlaJlxuI J-^-l ^ 1 1 " 1 1 (JjJJLjJ J^.ljjJI 

p ^ p $ . 

jj^j^Si 4 _xjxL ♦ Lcl^J LqX I J Qa ^ fl ]^> \ Ijjx (j^jjSLflX 

4jX Cj J ^ 7C\ u t j ) 4j-o Ji^l (JUjSj i4jLaX*ii 4 la j.i 1 a 11 qL jA" 11 > Lj *,o 

J I j JJ cLct JQ-II (V 1 x-uj^X L ^qII 6J-UX 4_»Jj Jx . y Jjlj LuJ 

L)jjJI ^J5> LuxJ 1 .jXljicJI (jA-J 4-Lj-ojLi Jl i,ji»JI oUIaJI Jj^ i^ 

L^jL^^-a (jA_j CjliLaJLl OjL> Ijl 4 ^ ^ t ^ i xtaj d t5 mi jJ 1 jjLul jjl ^1 Jx. l^ijjG 

_ p _ _ t 

4-ojlj I jJJ J^ \ tal l l SLuu^ I .L^-iXxXjJ 4 lo ,v t < m JjLxLu^a ^1 — 4 jX-LlLq 

** ** * " *< 

ju£X 2 xJI ^^-XU UlA \ \ 4 J^ 1 x L 4 J J^JjjXO J J LxJ 1 Cj^JxJI 

tJjl^LxujJI 4 _uxL Jjljj-tul Lojlcj ,4 -Ljlxuj jj^J I J^-L j \ jjljj Jx:*^! oLaJuJI 



A. t I 1 '-w I 



e ’j 



l«XI 



I i.i^l 1 Lg_i ^ iAj OJLjj 4 ^xjxj O ^ 

jT> (3 ^ Lao 4 Jl) 1 Jjucfl! 1 6 JX> Jj-A I Jj t ^Aixjj I |A.,L * A JoiJx'lL . L^_) 4 j u 3 LJ I 

1 jjj L jj I Jj L Laii I J I ^ jaxJs 1 J ^^3 • j^Li I jj lo I^oj-lu L 

- lA 1 xi1 J 3^" I ~ * Q 1 1 ^\_LLjj^|I * 4 1 liLfij) 1 4 Jufl. J-4.U^1 1 JjtiLaiil xujLjJ 



OV 




cjj-a j 



Kil 




jL& 

.(AIP Jj& jl3 4 C'fL j n ) 



. 4 _\ 1 i 1 a\j jx jJojjJI ^yj (J-ox. j^u-> j_*_> _/d3 

cj ^jLj j3 j . cj 1 j L a-uJ I 4 % wK O^-xxu dx&J 1 Cj ' A 3 _> <2> i_y * ^ u dj 

^ c. 1 $ \ ■ ^> \1 1 ^ 1 Q ~ Q 1 *Lj_lxuj 4_]lLx_o 4 ~v i/^ j 3 J \ X mil ^-C 43J j) fl .l n > d ui d_i 4 m 3 u \ 

«% 

J-C Jj-u^sJI (j ^_jLio jAj i^-i^lj^ jAj ^3^-^ 36“^ J -^3 .4jLui 

9 I I “ • I. 

*.~\ 1*11X1 d -v v s i d v A L 1 43 J J 0 fl,.i < — 2 jr\X.l La (^)lx. • »»Zj La_uD Lj^-LI ^ 1 *- Q 4-fl-i-k^^ 

-J 1 X v i . ' 1 ^ 1 % ,^> 431 4 Ojfl -wj .4 \\ is\\..Z u J^LAa 3^3 ^ 1 a x x\ 4 _i^aC 3> £ - ^oLi3J1 

4 V< IclI I 43LujInjJ f&\ CjA 9 J^ioj j 43 ocLuj j3 4 -x.L U JI J-q J-£- J 

. 43 1 X \ a 

l_>^J^ 1 Ji j 333-> U^3 t L> < - L,CL ^^ 4_sJ>^j-^ 4 _»jJ3j 4 •% u2 u LtuLujl 1 < XX Q ^ 

t^UjSlL J-> J in.ll 4 jlJ^J IjJcu^ .^.u ^ /7» 1 1 (J^^- jjdi ^3J1 4_ixaJl ^-^3^ 

oliLaiil 63 a Ja ^a I jLlj 4>^T 1 jja ^j-udj iLuj 3>3^ ^ > A \? 3>^ 

«• 

< d , . . v \ ^ 11 1 1 ^Li3j1 ^ \ 3>c 4-3 -x.j <3^5 . wij vJ L> d j- ~^-v -> tL^_j-<3Aj 3 ^ 

« 4^o 13 » _Lq 1 j^ ~ v- 4 i.u. a 3 ]n fl $ dtlA 3;^ 3>^ ^ 3 , \ X,A ^ ^3 pLqj3J1 ^j^C-^ 11 d ^^7^-Lul 

Aj*C II l Jlc. 13l& t 4_3 ^Jodi^l j\ 4-x^xijj3lX x.fl 11 ^x_ujL 43jj-*^a 



oA 



j!Li \ dial I ^_Lc 







iti^ll ^-C.Ljj J^cu : c\ J 1 3 j jLuJl ~ >L a /n ^ 1 . ' iA — Y 

. L 3 ^ j ili «LLLxU JsliC. Lilt) ^ j J~I i 

** 

P 

I ^ K <n „ i.*5Lo L^_L=h.l^j j^l (^ 5 ^ 3^3 0 -> l5> 

p 

(j«» ^ 1 3 "^ <(_gj , i /i , ii,l 6 j>^ 6 ^ dJLla v jJt^-ll ^J^.ljj .43lf£jL» 

** H ZT % 

P r lei * <31 ^y£.L»j cilt3_& 6 ^^ 3^ 1*^43 .4-iLa.ljJl 4 '-k T> <4)1 > C.s-\Wr\ 3 4 « <<11 1 

M * ** ' 

j-u lic ^.ijl 3 J 3^ uJLIa ^tjj-L! 6 ^ 3^-Mj & j£ 4_13Jjj Tetrahedron 

LLkxu dl jj J^lJI Sj^ ^ dodecahedron 1 A.K«, 

jJLuol ljrv_k.!j t ^ ^ ■* « 3 I ^j5v..m!Lfl tS^AjJI Sj>^ Jeosahedron 

4-j-llu 3^° 4-ju^S jLkfll 4 4 m't ^Li i £JB I 3 -LI (3 a--UJ y\J I 1 

I j-& 3 33 1 1 3-* ^ Ly^S ^ ^ ^ d~ ->. ij . ^jjjua^LuJ I 3-^ I j^-1 j 4 t*s „,y d I U 1 juI 1 

%* 

Lcufcjj :^t-ia_iu*^l 3 ^ j^l l A < 3-1 ( 1 a - 4 (_}-dj3i jAxmj jj • T* U>^ 1 1 

_l v U jia 33_y'^ 1 -*-Jlj) ^/njlic L^^l ll M I I 
i ^uxLxaJ I 1 4 ^cJc*aag 3^- j 1 3 ?£J I o I jS 3 ^ 4 — J 1*^ 3 ^ ^ ^ l 1^3 

131 . 43 L L ua . 3 4jfl^) ^ 3a 3^1 3 ^ 43 1 J-^.^ J.Q 3 

13^1 1 Cj Ia3-o3 u C 3 ,\ < 1 1 \ 1 ^ fl^-> Lxu 4*\ \x\ jus 4 _> 3 ^^ 4 q lr.1 33.1 J O 3^ ^ ^ 1 ^ 3* ^ 

«• 

Ja-XxixILi ^tjLlxll 3 ^^ ^1 • ujJ 1 3 v 3 - a ‘ 4 -oLxll 4 _»^jljJl ^j, -n. 11 3 c 1 - 4 ^ v J) v ^j ) 

j^Iu . Ca v ll “Cjus LLq 3 <— J-C’T'd j-h^ (S^J ^ o ^ 3 L^_l>a O-JjrLfll Ifl 1 tpl jl > dl 

** V* 



Mysterium Cosmogrephicum-The (c^jUl <jl^ v l^ j UU^t l 11& 

^ ^ p 

^wLi-aj jjl-5 4 j h c\ (i 1 Ijjj^. Ls^^jla ^luo 1 ^311 tCosmic Mystery 



i ai ?>3 ^ 3 [3 i Js I 3 -^- ^ 1 ^ 3 ^ 4 .X iiU 3 LaA 3 1 3 ^ 1 e_ Lii | Qj%j . Iqj) 

«% 

^- 5 -» 1 3 LL 3 ^ 3 ^ 4 .. 1 .i,h^ 1 oJlj) Lq 43 1 3 -* ^ Atfl 4 J ^1 & 



J-»^L> jl » I'l.iiJ JJUl 4 _uLq_) ^I^Jl .~I -y » 




£• 

^JLxJI 





CjliLuil ^ ^l^JI ^iDjj <n a \ 1 d v > U> nI cSl I .“il aimn L 1 j ,ji«I 1 ' j_L^ 



± 2 L. 









.JjLkcj SjjijJlj j'J I j £Jjll Jj. fl 1 11 fl <ii 11 ^ . ■ i j 1 1 >■ ' ^3 * J) iL^_Lu 

(.^LU j*» j Sjjl^JI JISLiSlI <>) . I _V\.C 1 1 i J I J ^ ~^~ V| ' 




^1 I llllflj I fAc. 



.<_>11 jUI A AC. jjd 6 JlcL 3 <_£ I dll A Jaj d ^Aju CjGLudl &1 a JuC dlljUl 

(■ i. 

S jx.il ^1 Bode dd’G t^JLua^J ^JLlo 43l 3>G-» (Jjl2*j K Kl o dllAjj 

1^^13 3)U * » 1 1 3l 1 1 11a (JL^q jjLl ^pj 1 a \ 1 1 13a a 3L> .Titius- Bode ^ 33 ~ u * *j) *“ v ~ 

d~P Swlxlo SulcliJI 6 1 a Jla I j| La JJl^I ^l! 1 4 <ojl i^r\ -uj^ 4 1 > jG 

Gerald Holton 3^ a, \ 3)3^1 ^5^ aJI > > 111 ^ ^ ^ ^ 1 o 1 ^ q ^ 

.£-**] ^il 3 4JI jLiJLI and Stephen Brush 
^llll l^o 3-da JJ-*J ^1 ^jiG ^ 4j g -v O l la L>1 o ^-IjlfiG GGG ^>-h^ jd 
olKKll! 61 a edit 131 Gdl J 3)J)S. wn^g <■ Cj l^g Lq-4<jJ 1 (3 ‘- Ijpdl 1 < v V~> jrd 4 w ■ I ** 11 i K 5 Q 

. 4^wlll 1 CjGG-JI £—a G-ol { yLxj 3)1 A-> ^! Gj-G^ 3j1 J fl"v * y 3)^ .4_xj_>^13 4 a ij, K > 

^ll I 4 o \<i jJ I cj G LuJ 1 3>-° 3- 1 1-^-1 1 (dd I aj^j) * G I 3 3^ yS la 1 1 Jl i_J-L° ‘ dj j-> 3) 

•G-^Gjd Sjjil HjJ-a (^aL>j 3)1^ c^J^I d°J 'ur^L^ J^G Lfcdc 

«* M 

p ^ p 

^-oGj ^ i /?> Lg £-J^j ^u^l^ul 31 ijGul (_^U1 t^Aljd 1 jucLuxo £t_u-<d \ 1 * * 3^ 

tfUl a il fl 11 A-ixi^l^ 4_4 xiJlj5l11 4_ilLa^)J1 ^^^Jolyya^ll ^j^Glj^ol^ i^jGJI JaSGJI 

" M 

6jLLt2>^-o 3^0 ^aI^j Jjd=> .^043^3-11 dJ 3 J j^ll — 1 y t iA\11 4_j 0-)H 

•% 

^4_ac.1^) 3^1) d^-odjJI dlo (3[ Ij^G-oil Lfl-dg. (_j-u 3)1^-^' 3 j^ 

M 

3)1 ^J 1 tLclIj 4 jlsLud ^aI^j^ 43SLc 3j<L3 . jI jUjjG ^ ^ > c ^ \ > 1 ) 1 ^ ^Gl 

1^1 ^Ilc 4_lLcu jju ^aI^j 3^ • v J-^lc ^aIjj ejGLu 3 j_LG 

3^ 3^- ‘G Go^J 1 Guo ^>-L^ 33 l? 1 ( 3^^ 1 3 *G l^)-3^1 3 4-oUJJ 4^Hj ) N 1 * N 3 



• j^jljJI (— 3 Jj^j <_£jJ Jod-dJ GjloGj ^Aljd liil. j-L^ 3 aa N *\ • V 3^ .cjGGJI 
*• ^ 

*_o G_x31^lJl ^.aI^j Gj-G: ?^dl3 JjG ^-1 jl^ J>^\> d^ 

^ ^ P 

d^)Lla ^J 431J t U xio^lJ 1 Gj^l^-o 4_j j-Gj 31 33 jlc jLc . lj dJ3 3 I *^1 iCjGGdl 

p 

A a j ^ 1 Lol . O G 1 1 1 3 41qjuq dJ 11 t d I 1 3 -P 4_l1 1 jlc 1 ^oj^l 

^_o UL,i.ul jH 1 Ifl-ljL %_^J 4 4jJu.A^a..ajJ 1 \ \ CjLll jrLfil A a j 3-P oG_i_ujl^jJ1 

3)^J t^uy^ll 1^-0 oGLuo. w dG 3^^) .^jjjloIoJI 4jfl„yfl "v G^Gl 

-G^ll 1 3 4-1a d*^-^ d d3 1 dGi-Sl 3)^s5 «oGGjJ 1 ^_o 4-lfll^_> 3 1 1 x 1 43 1 Ijj dJ3 

3, v iA dll ^aIjj cjGLu 3)1 j-*n> d^ j-Ll 3)1 •(jj^^GlI (Jut N * ^a 

•% 

p % p ^ ^ p 

3 * Ido 3)G j-x-uT) .3)^33 naj 3 ) s 5 -Gip 3 l^A-o d-Gl 3)1 3J 4 ju1q 4_)jl33 ^1 3)[ 
3j * L^4lo d-Gj 3l ^lJ I ^3 LojJ 1 (d^ G J1 3 d -0 ^ 0 1 (3 IS (^il 1 1 4 11 luo 

•* M 

0 \o,iA~> ^3J1 4 IK xll j^o^I 3^0 JjJjiJI Lc^-lid 3h> 1PP (_^Ao J-C^ iSjjJ-l SGGco 




^JL*JI 03 ^ 



4jjJI^ ^jC, Lclij 1 4 ^^jJL-o *33^' 4~ia^ j Sli^ i 4 fl > A3 I y'-xi-J 

. S J_> Juv <L> 3 A> 3 j 3 -^ 3 "" Jya 3 ^- OJ L) CjLoL^jI J-hA 

3^ 33 <2«->3' l- 33 CjLjLu 4 »^uljJ (3 CjIj) \ mil 3-° p1*Aj 

3 -*^ 331 cAi3e2l3 jjjaiii diij j^iiJij 33' jaa 3 3L3" 

JLAdl 4 _jL^_aJI 3 JJ^ liUjJ . 4-jjp I jJ I 4 ^>aJI Cj 1 I A ir>/u jl^' * b ^>S.xJlI ^yz 
** 

Ijji 3-A> ^)IjJlI 3 a ^ 3 ' * >3' * vC ~j> ' ^ 131 *3jIj8 3 ^-auJ 1 3 ^ 

Jli l J I Xi x> 3 ' 3-0 3 j JLxC 33 3 ^ 3 * U3L0 ^>JJ-J ^) I jJl I 



a \fl 
L> - 



0 iojj 3 jf^' 4_ij^j Lfl 33 3 ^' ^ 3^9 ‘ Cj 3 -,‘lu.xj * i A > Jjljj .jlj-aU 

M ^ ^ pr 

*-xi 4 -LoIjlj pL 3I ^_jl3JI 4 * 3 } L£ 1 — a m,i^ I jjj j I 3 3 ,/LlLI 3^s 5 . 4KAuJJ LAj>a ^La 

LA < 3 -^^-" 3*3.' 3 ^-^ 1 a-AA-j 3 ' 3 ^-® * 3 ^' 3 ^ 433 ^j 3 <— 33 “" 4 x.j^_u 

cJ lui C 3 L 5 t 4 K ^ii 3 ^ 3^1 n\<\ 3 13*39 . 33 H C 3 U 3 

,4lc^vu^ u_ 33“JI j I xq 3 A - i A i^_> (j;3JI 

’. t ^l^aJ ' 4 xL ‘ ^ I 1 4AjaJ j 13 3^ 1^3 



3 (_> 
*% 



iA^Q,ui 



£X> (^LlAaj) £-Afl ^lxlxllII 3 ^ 3 - «— 1 33 3 3'“^ 0 "“ ^ 

^3^3^ ^ i ^O-XiJLJ 4 uloLA 4 U,Q > t A > "v" 53 ^^^ 3 I wixA ( 83 ^^^ *. AflJ I 4j)j LsLcu 

J^il^> 1 AiJJ .4 jjIj ^ 1 tLojIj 1 ^ ul&J (-&> J-t 4-AiJj (3 3J33I 3 x 1 4jfl 1 mil 33 

3 aAa LlllL 1 3 * 3 I 3 ‘ (( 34^3 w ^ ^ (3 xlc- 3 ^A % 3 ^Aua lA. ( 3 AAEaj LiJ 1 * Uq 1 1 

3 < ni 3 IdA Ljj^ua .culii LojIj ^j^LUl ^ Aq II Jx, 4 A.CL) ^\ 3J Sj3 3 3>^ 

.lAjlj 4 ,Mfl\ J_(ii Fj E jl Dj C j\ Bj A A j>AA 1 I 3 ' 3 s ' 3 ^ ‘(') ^ 

O U. l.tu.< ft ^ j A Q J I l Q ,y ^ '* 4.-k.lft ^ 3 ^jjxo-uxJ I 3^*4 J^yi kiJI JcJu -T 

«* 

jl jJsl 3 ^ 4A^J pL3I 4»J^ 1 nua 4_U-o3 O I F-S 3 4->^ I mjfl 

o^L^' 33° (3 3^3 ' 0 <nQ,.> 4 Alo3' s 3 laii i_j^^ 3 ^' 3 ^ jt ^ uju (* *)^ * — ^ 3 ^a 3 

LqAx I3J . L^_ojJ-fl_» 4 a LlllL I L^J jjAlJI 3 LL 0 IAII 3^ L.i.11.1 1 IjjA-O 0 1 v H * Ufl 1 1 
jiia i7ij I 3x IjaJLA 33 ^ I a. \\gL^ <42x^1, jIj 3 ^jqjjQ-LuJ I ^e3 o>3e 



.4lc 



■ j %u a 



Afl ai * < 



-\T 




dlcL.ll flc. 





Lcua» P <S ^ 1^> a (I) .(^xflLJI ^-LxcJI — i oljlj-o * — Y J£-j. 

iC + D i A + B^j i^G I ^j^xflljL.11 ^ InaJl ^Jjc. <Jaaj ^1 3[ oliLm.U ^ n-% *\ .^Ljj^jJI 
S 7-dl I ^lUI ^jjlcLll j Jj*7! ^^liJI ('—») .Lajl j 4-uiij ^jk ( E + F ^ 

w* 

CjjI^ lj[ A*il I l-inl I Ji^j ^yjJl jJ-C ^ t-. a J I ^ <na'i 

. ^/UJJ LuJll -Q Jikll I < -d i < ■ M 



4j^al^ 6Jj=d^ 6j^jJ Sj^dJ 4 \ \^o jJ I 5 JALi\ > x aajLjjj — V 

^j-u-a- J.J I lo m^ILo < i a^.a £_a ^jjjlouIjJ I J Lc t- (jldl 

l^.i.,u^ILo D ^ 4-aajOjJI 6 JaJlJI ^jiLd T iU^ 7 V 4, uti-i j ^1 dJ j ^,>x.> l v 

** 

N— Y J-r* (3 Jdldl Jj^jLLII da^ > ^ I^J 1 x la-rd i ^ xu-fll ^£b < 4_fl Lu.i.1 1 

o I j-^v^J L» L) L^j Li L txi^Q l?> uf^lxi^ i & l^fLl! ^ o I j^\-au.I L* 7 4-u-q^J I 5 jrLiJ 1 ^ jJ I 

.7- 4 i‘i,ojJl SjrLiJI t^jJ-Lxa ^j^_lLq \ Y ^^Luu 4 l\, 1 fl II 6J-c*.^JIj i4-\\ [fl.ll 

.7 2 = D 3 {g\ — p»t-i ^ ts~\ 1 1 *l=d^JI ^^Lau 4. \ t ii \ 1 1^ * O I <3-=*^ I 6-\fl > D 3 iiLall Wi ni^ILo 

M t* 

J » ->■ . (_jjj jS-ii &ljj jJl Ji-oljjiJl (JaVuml 4 j"4jJI (J^jl^flJI 6_i-^-j $ 

iijSlJI 4^^J1 Sjli . _\JLaA-j-u 1^ i | 4 _0 J) L^s\ ^ ^ ^J.IJlCL< 7> Jl 

t^^iJ&Lj J^L j^X. |vl. v 4.~ ynL <4j^Lo«tuJl ^LuAA.^L 1 lil 1^“ a oil^ ^Jl 

4CjliUJI i -* 1 ^ lS t^jxi.A.J.J 1 4 j^^j-o 4-i^iaj 4jol mu ial Q “\ 1 

. Oj 1 ^1 JiLUl J J_> j-iXil v 1 1 Lq^ > 1 £jL\ JlLo pt n \ri i^r>~\ 4^.L^J1 (js3 J ^5 

.^^jJsl ( fi £jL\ 3 7* Jtl 1 J ^Ja-fiJI Sj^_j 4.fljQ 

> 6 j^JljJs 1 4x ^vuU 6 j\ I j 1 i 4 (3 ^ (3 /n fl > 4 fl \ 1 ^LUt 

«» 

.jlall (Jj)-^- 4li=fc.^ pLul 

Anims 3 1 d 1^11 ^_£> x>.ni.,l I ^Idul^ dJj »4 aj1 ^ .1 ■ xa j 

** M 

P # P 

4»ilj_Ld l) 4 ^^ J « fl II j^j-q 3 4^^>^JI >_u .ui j-fij ■ uaiill J^LjlJI j\ matrix 

L^jjLcG I 4^ y jLaJ I (J^-^ 4dil J_> ^>-1-^ C^d d^s5 (JjLfl La^ 




c 

L*J I ^ > 4ii j liLs I 



. 4 I 4x.j^^^kl I (3 ■. ^ l^^-J 1 111 I j liS ^ jjj U jjy t s\ \ I O Lj LuJ 1 I N X i3. 



D 3 


T 2 


D 


T 




* , * 0 ^ 


' ,' o\ 


-,r<\ 


•M 


d jj ' ^ f 


> 

i- 

♦ 


*AA 


-,vv 


or 




N,‘ * 






v • 




\\oa 


r,or 


w 


\,AA 




\i\ 


UT 


°. >I ' ^ 




L gj*Jul\ 

w* 


AV^ 


AV * 


\,00 


r<\,o 


J 



<ly> (J*\ iU.\ 4_ujLiJI 3 4j^J i q 1 1 o u 

^jxlajIJI 4-loau 4 jjuaII 4.a.i ti^l J'bLk. j^a L&yGlj ^jjjl^IlII dlij 

S^&LLI jAi > \ ajliilcl (3 13^^° 0^ ^3 . < i. 1 4 \ * n LJ I 4 \ mi H \ % U^ 

t^iUl l William Gilbert o jyL» ikuJ^j 4 winkLiil oLryliU 

«* 

J^jjl jAd^jLLlI <3 ^j-ll ■ * L£1J ^I^IaJI 4-^j>.^s o->1^ 

** •» 

a c"\ ^ll pLo-luJI pLjji ^1 <4 jli ixuJl ( Jx. oolUl jjjoJI ullflJI a-Lc-)) : ^jljJlj 

* M 

^JjlajJ 1 <1 Iv-ol ^ ^jjuLujI jx ^jJI t^Lj^II ^_ , i^ cjLJj j 3 ^ 

A New Astronomy Based on Causation or a Physics of the Sky <(^1^ 

4* 

Derived From Investigations of the Motions of the Star Mars Founded on 
ell all pic ^jluL SjLc 4 J 1 jL iu) Observations of the Noble Tycho Brahe 
rN V o 3 4 -u^^aJI l^kjJI JjtiJlj ji£ (.New Astronomy 

ijjj ^IjpJ I qv,mi i plj)\ n\ £-dj I Cx^j-X^jjj 1 4HcLiJa 6> 

.oliluJI ddU 



ytj Harmonic law ^^ojLgJI (^UJI jK<I oJUll 6 ^^' 6 ^ 

M 

UjlIc ^Jjj Harmony of the World ^JL*JI ^ULI 3 

4_tcl^ 3 ^) ‘ GjoaaJ Lj (Linz) 4jjjuQ 3 G-i^Lo ^JJLllu 

** «4 •% 

( . 4. Lfl. lln^ t-i-flLfl dll JJ 3 i ^jLjA- 1 1 J3 1 d jC ' 1 ^ (j - 1 l-ll 1 ' flJ ^ 3 ^) Jj LtaJ 1 

m 

<«LoLI 6 j 3 ^G 3 I (3 5 Me. I ^lJ 1 (JO-LUJ^C l"u fl 1 1 4 x9^jlo J| i > ln^j 1 lj Ji> 3 

** ^ " 

■i-i'jLc 1 al ,7,~< I i_l-j ^ 1 ■ a ,7.1 1 jX. i*\ l j* : \ 1 1 jLjljI Afilujl oUdx. ^j£. jjJ 

0 y^ 4-fi'LxJI c ,. j znjS l tl (3 ^ A > 3 4-jj l O MiJ I ol ((^y OjLi^ jll jj-ujl)) Caj 




J d l fl ll 



4 |XC LxiJ ^ Q t jn J)^ 1 A-L-uJ 1 3*- J > 3 Lfl-XXl Lo Ja_^)^ ‘ ( A-U 4^AJ*ojJ l 5 jrLfilJ I ^ I ) 

p 

& Lz». 1 0 n . ~ --A l^ ^jJI CjLiI im% 11 A \ aX-LIUJI a-o ia-ijJI lj-& ^ C. J .jlJ.1 A ^ 

.Lfllij j 

V w 

. . l\ I^a-J 1 3 ^ lj^3 l c juxj&. t-1 ,_ i /ii 1 xL 1 1 3 < i mi llL 1 1 j L£ 3 

5 J> - > t ^ ft 

5jji-o 13 LijuaLij 3 ^ Loi£ . lS_tu liLia Llfl^-u2i 3 ^ ^1^ 3^ iSJ*^ Lgjj^ ^IjLa 
t tj l^iLi^l Ij ^.Lij^llj .4 \ <Alj jJl Cj Lx L* k3J L> ^IIai Jj! Ifllxj j 433 La 

Jjl ^ 1^ 0 1 1 ol^ljui 4J 4,.JLiuJ.l Lt mi I \ v m\ ^3^!! 

ApI-uxo ^ 0 ^ La-^J 1 la a. 3 s 3 ^'- i Jjl J-> *^l ^^jUI ajuOjuO-JI 3 ^ Lu L^_> 3 ^ 

++ ' 






.4_flLxAA O-ll^ A^ 33^JLJ /j 13^ « 4J 4^w 1 _!Lq llj oLajuLlA CjuI^ I 

M W 

CjL>Lui2fcJl 3^ 3 -^ ^LqIaI *- ^1 t^xl iL ^1 j^jJLg 3 3^-* f*“i^ 

Jl=^\ A'O 3J3 3 ^ 4^j_^. ^a! m3^l I (j i 1 ]rT\ ( -HJl 4_LjubL)jJI 

. 4^cui>l 4J l^o 1 jpLjjj /jLoii Li>j3s ij^l j 3 (LlaiJ! ^ 1 ^ ojlilll ju 
4_olji (3 1 C ^- v< ^ Lo^l 1 3 A vr - 3| 4J Lci^l ^h° ^jhu JLoj^Lj ^ ^.La 

iSJ^ 0^ ‘L Oj^-a 4jij^ ^ ^x. jjl J-C .SjIJaj ^-s^g 

4_£L^ S jLcl! 3 CA 1 Q 1 1 jAl'i 1 ,\C- La_La 4.1 SlXG L^J w-fljrOLG yAX. Cj-Ua 4 
IjJj ioLjLi-Jlj ijj-LklJI Li \,j.ix\ 3 ^ Ca ^ I q H jxa 

M 

.^>L^ Li.L> I 1 ^^-jLL) ^xJ ^ \l ^ ~x 4 4_i^j 1 jJ 1 4^^aJI S^^-A JXA 

L>1£ 1 \l (Jx 3^^ JLtxl LoLgj 3^^*^ *aS *^LXja j_lLJU^ 

1 > 1 3 43 1 ju& L-lu-g ^x 3-J a 3 ^ — ^ a * j3*l 3- 0 ^_J_JLa. 3^3 ^3^ I jLj 

OsJUo 4-xxuj^£l3 xO.ll j>_L^ 4-LA^ua o3lfi 1 jl Lo 3xj-a1j ( ^u.i.Jj .^1^ JL«xl 3 

** ^ 

», 1^35113 4-ULJyjJa 4^^a^ 4 _j^j1jJ 1 4^^aJ3 £_xLfl_G 43 1 ^1 t j) \ I \ ILa> 

^xl ^jlLJLx 3^ <3Jj ^-Q 4 flj Q r>> ^/v.<u flj ^1 Q n ^xJ 4_laLuj_u 4j[ ^3 ^ 

-^4? f-b 4 (( Jjl J. 2 X J I iilloJ I yk lc » 4 j 13^ ^3^ ^sii-j 3 1 aju ^1 1 1 j^SLaalLJ 3 43gx j-Ju Lxj 

.3 a -^^ jlj ^^3 a.xj ^ *\V Y 43-4jj Dialogues «^1^^JI)) 4jl3^ 

Jiia 1 4 4 ^ I 0 1 1 Jj U^l l 3-° 4 c : j ^ y a , iLlu^xj j ^.13 3^ A-XJ .ia,a 

3^ 4 >“\VV 1±jm U^33 j Rudolphine Tables JjIa^ ^1 l^L 

C-3 l5i ^3J1 ^Xjjlfl3ll * >Lm^xJ il3 Cj13Lx>^ &j l^xA 1 xl^laJL-ojl 3 *^^ 

^X 4^UJ1 Jjl^aJl 3 ‘—^ j 3-\oi V3ll o3i^ 4 *^3x2 . L^jl m% 3 } 1 j 1 I 3-° 7^^ > 4.AA 

«« 

4 U> y3_> 3^ O 3 1 4 1 1 3j > iAc 3 >13 1-^.A AA 4 4_i jiaj 




LxJ \ ^ ' 



CxS 3 .il I Ok e-lujl^ .llj^iu (jLoj-ll 0^° J ^ Tw n"i 4_LflJjjjJI Jjlj^Jl ollr> JjSj 

Jj^>q 1L> ■P^'i JUcI o' .Ji^l ^JJxs 1 1 ^. >jQ> ^ a \~\ JUcl 

4^^aJJ 40^ 0 L^-uj| jSjli La J.1 c. ^\ 4 .]> jit Q^ * yu Cj^o ^lOJi 

.j^jU ^AlC O’LAj^ ^ q ^ ^JUI 4 4 -jJsIjiJI 4 -ujLaJI 



ito-LxJI Cj I J^iil £-$Oo 

SjJj L^_jL> ^yCij)}, I 4_> jO j>_z2 ij jJi-j ^o- f JI 4_>J^^ya 4_>jJoj J'^LaO J| LLlLc jLOj 

4. I o|-® (( Sj^j» L@i .uti .Copernican 

^J 4 fl >C -Q I 4 > In * II CjJJxJI L$_> Qjlfl3 ^jJI *4 >nl x II SjJxJJ Jjua^ll 

** ** ** ~ 

C- p • C p & ^ 

JJi^l J-c. t^l ^JJal J-p Lfc^olS J^Jcoj L^_> 1 4 ,> n I c. Sj> Jj ^1 4jjLiLo Q^- a _> 

•» 

S^^jJ I ^ * 1 ^ 1 1 I J_k J 1 g \ n »— i J\J L> I ^ x t " w J) 1 1 J » 4 -u^)JlJ I &_j 1.0^2^] I J 

++ ** +m 

. 4 \ -w J \ v ' | 4 \j^l~\ v 1 1 4_> jt tVv 1 1 j UC os-s I ^_j 1 t 4_u_>^ j I jJ I 

i^jklllj fix Jl ^jrO ^OiLxlil L$^l J-C I SjjUl Jl llllc jLiuj 

P P 

u-uUJI J-pj -O^jj p L^' — UpUpJ o' (Jr° 

Qj 3M n ^aj J^jJI oJLx& 0^ <4jjjjJI 4 -lu-<.uQ 1 1 0~0j 0^3 t^>Sll 

4 j-ttu.IL> <— 0^ 4->l'-i- , J' t4ujjjJI 6J,>fl * II 0j-=aJI fl„> 1 1 

^ ^ P 

f (j % 4 ^ j 1 1 0^ 4 \\ ) jJ I cj I LkLn 1 1 4 L. hi |^j o I ^ v-in^ I ^ I f ^JLl I ^>-u->J 

SoLcu^lj 4 \ I > II iijjuaJJ ^-ujljJI Q Li^Ol I Ij ,,\ \ o' | x 4-' & v - < La . Qa_>.O.aJ I 

4u-LU \ 0 * 0 Ij^- J-A jlfl-fl 4 4 -LJj f^i 0^-4 Pjji-I I ^aj tljji 0^ 

c ^ 

j ^ j_> Lai .4-ujL^JI 0^ 4 u-ujI^) J Q ^ ^ ^..Tju 1 ' SjLaJI 4_tu1^jJl 4_>lj_> 

Philolaus J| Jj-fl f[£. ^jiJI J'^ 4-lj^JI Jl £^OLs SjJJI 

^u-ua I < 6^v m 0 1 1 4-u jaJ 1 Jj I Q ^ I J f -l^^J 1 Cj L>^-LauJ 1 lju £^3 * iS JJ 33^' ' 

f£.j^ CjL> j-LuJI j I (] **" CjCO-J 4_>^^j-woJI CjLuljxl^uJI JLLj| J-a-^. 

J-ilfl J JlC 0^ * 4 a >lv 1 1 J j J^Iu 4 -V ^ La ^.ji^jl CjL>jJcuJI 6Jui» Cul^ tCJUO 

J t i.m M -0 ( i & 1 3^-1 1 ) Cj 1j I ^ 1 1 ^Tuja. J^ O'- 1 0"° ^"*^5 1 ■a 1 1 J I ^ 1 ni-v^j 1 0-° ^40 

J 4-ua^JI Cj L>uajjjatuJ I ■_ 1 * j,i * 6^)JxJl C *--> 1 ^ JtS^j . 6^.flu tall 4 ^ lA k 1 1 ^^rvO Cj Li^JUuo 

iS_/u^JI cjLlojsLajJI ^jxuJ^3 4 -Lj-u^xJ I cjL^LflL>llL eO I jrLc.^1 J cjIuLuJI 

0|_i OJj^ .oULuJI 6J.& L^_> cj-Lg^ 4_fl_>^JaJI J p1L£ cjL>LuJI J a 

v» 

^ p t ^ 

6J->Jj^ LcI^jJ CjLiC^j "> Utr_l J^\ /s. v \ , \ -v. 1 1 /s Q ^ J Cj Li_^^J ^_x 0_J I ^_i^Ja_> 




i ) I ciiflJI 



J ^ (3 y * 1 S J.i.'X. H ^lAlill ^aj 4-iiiiu .Lq-lI^C Ij^J <CjLjL»jJI Cy* 

Jjl (V s I ( Uv a 1 \g- J^ » >1 *,.\~\ <nl Jx, SjjLfl 4_ilj_JI 

4_)^lV> Cul^ Jx -^9 .<■ A\\x II J.5.VH 4^,-fc.l (3 J j ) Q * <0 _/X J^Iu Jj-iXoLus 

Li jj J \ C i O Lus I j&i l Jj-Q I J JJ»J I U> ^ " * / , i 4-JLfl^lLa 6 J-i 

.£-51 jJI (3 IjLil 31 M Q > ^aj 4^cu J fl 1 1 4_i^icuJl 
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^L>. t. Gu^ \ 1 4 . lQ 1^ \ 1 1 ^ ^ ^ 1 1 J GLG 3-° (Jjuci Ij^Ti .•> ( 4 1^ v / in Jj L2> 1 J\_fl { 4 a kA> 3 ^ 

IjLL S aL<»>^»^ 1 s~.k.3t.\ <^1 p^uj ^1 3 -Q :4^q 1-4> l^J^Lxi ^JiJI 4 \\ /o^l oll^ ,5 aq * 11 ^JjLfll^il 
' «> •• *, 

. 3^) I A-flJ I JJa_> I A LL S ^fra-d Ij 1^ ^jn £\ JlJ I cl^'vl > I J 11 S ^ 1 < ULfy 1 ^] I I’xLiii A 

.pL» jaaJI ^ 4 ^ n.,Lu^l 4.!^ / o^l—l 4 x>Ljllo I ^ ui f^g\ ^ ^ ' (3^ ^ oJ 

^vJ LaJ I ^-aJjlJ 1 ^x JlCjJ l A^- 1 < -i J ** ' 4 > q * 1 ij ^-^lJ 1 5 jiU I J I Xa> j i 

^ f. f- (■ 

Cj^q a5 AA 4jjLq^^J1 4-j I Jj I ^jjq ^xC^)J I - j) k t ^Aju^I ^-Irx. Uo Llj-j ^x >AoJ1 

dwuj j j ^ 11^ ^^jLcJI clij L- 0 - 1 ) 4jjjLA o^l 7x n <3 4j_>^jl 1I S^>LtA^JJ j\ j&. 1 1 
J^Ja.44 4jj I j-dsl^-lixJ! (3 5 sAjLujjLoII Cj Aj j) 

4-o_ilijtJl Cj Lq- 4> Lml L> 4 J 5 jlJLo 3 \ 1 fl J 1 4-xo 3)^^) L5 -a ^ c ‘ 

4 11 4_j jA-i^-lu^J I CjjI^ xu^ai>l pL^x. a3lA 4 fl < < j^LflJJ 

^JS> 4_j j J \*\ <1^1 AAjl^^ .^j\jjjjJl cjIj^o ^A^q (Jlc pLo.I a 11^ Sj^-kL-ll 

M ^ 

4j ( Aj^LuAo ^ j ^ ' 1 A ^ (3 -0 4 \ / . i 4j 1, r> n i «o rx J 'j^-rx Axjj ^ k 1 1> \ 4 _lS * a \ ^$*aJI 

•* M 

.V Jju^A (3 L&LLoi^Ij ^}\ I 4jJ^j-q — 43^^-Lij-o ^x-AjuC j c 4_i I^JLxJ I ^x j)^x\JJ 

4j j A f n*^! 3^ |X ^ * * 4-1 /i) 3^5 k i -a \ 1 1^, t 4 \ / . i 4j LoI^Lj Axjj 

^jc — Grammarian ^^Ul — John Philiponus <_>* ^1 .^Li ^JJa^ 

c. c ^ (■ 

J) K-i-uj I j^-o±i_> J v A-iUll . j)lo fu^)l pGJacJ 4-1. •x mil Cj 1 A I ^prxJt j 

4_a_alAJ! (3p° xA-txU^Jj 4 A_i A- flJ I jG La-fllA ^ (( ^xjC- A oJ 1 )) 5j!^-A ^ 4_fl_ \.\q II 4^^p=hJ 

4^_> AflJI J I /n 4 AA-> A-^J 1 l 1A ^- a JJ_ 1 k-j^il I Ai^ AJLj^j L^JLAA AlC 

3 G^xj t (_pu^-> jfrj.il. i£ J^Iu . L^jG^x 3 ^ 4 -^ A^-1-llu 4G^)_zx 4aa^ Jlc J-a^^ \ 



^l^itJi 3 L^-A Ai.Q-i 4C^p-iJG G 5 <m"i 4.Q..1a.2xJ» 1 3^3^^^ LA I A ^x Lxi.iA^j I 3 1 J) G n ^ 1 ^1 ,\M.au 1 




v- 



cuis o^u ^)4J ^-1 J) H 1 1 Q * J ml JjS^ . ( (J *\ / j i a 4 _aI jJlC. j} lo mjl 4_u^flj 

^ f, ^ p p 

^ ^ <n 0 \ Jc^JL I -tiit -til l Ijj^. 4-flJil^-o Jjlj^l ^j-o ^1 m^wl L^_xfl 

^jja 4\ nt 4_j Lclj Lq_s i> jL*-i ofU. j 5 O/sll SjUJI obUli^l ajA $ J»*aLLI 

.a t~> injl SLi^ 

£ 

Sj i \ "■>> \ I L>^g < ^NLUs 1 1 ipC. (3 Ljjl 4 »j_»Lo^^JI £_a^ 

.^yjLxi^l ^.jilJI J^iul tL^Xi <^Aj^ v*S m^ll 4 C\\ a yv-aJj £_a 

^j_»jJ| t4a^JiJI j/n i-j^g ^clX^j <_jjJlJI pLgJjlJI^ ^^^jClII ^12 JJ^g 

Ijj 4 Jlxu 4_>1 a * wn J_s_i^g J . 4 ifl.i^C*^! 4 amid 11 Jya j-ua^JI l^JodLa*. 

(3 S^^aII 4 \ a >^c^J 1 oLguhLmll l ol .7,~< i pLcJ_*JI^ I jLcl^g <4 \ 

(J^-olj SjlcJ ^g-& 4-u^\ 11 J p^> a 1 4 ^_lu AjJI jJljjJl Jj>. 1 (jl^^ .^j-flJlj 4 fl mid 

5j£J> I 4 \S 1 JLq£.^j!1 ^jjq ^_c J^jlol^JI ^j_a jj ^ ^jl^g .^JLi^c^ll ^^oJl 

p 

^'bLxu^l J 4 .v a. .A / u, 1 1 CjlaI^ 'T 1 * ^ ^ 4 > 1 q iy ^jy LlaLa_£jj1 ^j_o L^LLml^g <, 4_i_j^_*J I ^ * 1 1 

St. Thomas Aquinas ^ ^jiJl ^li oJlUl jj .caLLI jXo 

^j^iJl 4_»1 j»> . 4 y\. \ lys l^J 1 is. \ 1 3 a 11^ jU / 1 4 a i.il c ,_i oiJL ^\YV£ — 

J_u2tl dJiJj ^4 \ jiiK 1 1 /s. \ t 5 A II ^ -Us / 1 jj } I 4 \ Q ,., I Q 1 I <Lo J^A\1. 1 Cj-^j-usl i ^-jljjl 






4 * \ 1 1^ \ ^ 1 a ,n 4 ^ujLoj I 4Jj_<jjI JjX.1 <4_lLojlJI 6J-4> pLu!^ .4_ujI^jJJ LlC j-Jj Lc^jlo^o 

^j^i-aSL jla 4 .1 ,15^ L> u_ijlj 4j»_o 1 -’w (3 c.1 ^ Ir^ J^^LiLQ 4 U> > * ■ 1^ > 1 \ \ <. 4^ ^ 11 

^LL jj (^Y'oA— NY^ o) Jean Buridan ^ 

^^xujjj 6^3^^' V )'^LkJi j-o (NVE^ — NYAo) William of Ockham ^Kj\ 

c- p p 

J 1 a "\ t m 1 lr> nijl * \. I jLfljJl ^_o LcsOlj^I 

p w ft .» ^ t 

^ LuJL^^I 4-Hol . 4 Q s.\ 5 1 1 4*\^v -V I ^ Us J 1 1 Cj 1 _r \ J 11 a" ^J_C. 1 1 Jj j^p \ t I * 0 A 

J, P ^ 

^ l_> J->C SLLo (J-QJl_) ^ Lo^ <L^J 4_i.Ai uJ L (( ^Lt JjJ I )) Sjy^-3 yLmfl"l 

4j^j>.liaJl 4.l^.c^ ^ 0 1^ 11 «. — 1 (jl fl 1 1 a a >. Ll\ ) ^j-g 

Jya Ij^ciC J^l j\ < n Q*\ 1 1 Q j dllj^ .^6 j-LL> ^ fl 1 4J (J-ij_l!) 

M 

1..^ ,lA Q "s ^ Lclo 4^_jjJJI ( (J 1 -^ ^-oLa^!l ^^j-LaJl ^.Lal I > tll^^3-l! II 

w» 

(3 (JLujlj^I I JlAj ^1 1 ^jja (jl^J 1 1 ^ <n dll j ^ 4 _aI jl^ jL^I .4S> 

.... ^ p 

jUJJ 3^ 0 1 <“i fl dJ8^ dJ^j^-j-L1 P-I^^Jl J_^-o£. dlluL)^ <La |^-f.a-a. ilL 

^ P P ^ 

^■■lft-3Li ^jl Jj dJ^a^A-ll ^-m^JI ^jl ^Jl^ \ a 1 a $ (Jj-a (Jjud^j .dl!j (J-a-*J 

impulse i»i Jt 4^1 \1& J_c jlkl .4^ j^JI j j^Uuj 4.U^-> L 1\> ^ 
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UjJlj 33 JlJ !<3->l£->^ 



f- 

LoJo£.^ ♦ j Ij.aHj.uLi 4jLa-SJ ^ . W~\ m * 4_jLfi 4“3 jjv. ( JlC ^ jJI ma. J 1 3 I J fl~i 31 .1 

jJjj . 43jdxJ I 3 ^ i Q o jVeuj 4ji Lfl c 3^-V^ 1 3 ^ m-v 1 1 1 ^ ilc ^Jx^vr^. I 4jlA jJ I m~i 

pjj-oji.1 ^JliJl^J! jliJI ^33o 4 lei ml jj> 4 .a 1 1 >Ti3 11 SjljoJl 4_lLo_*J 1 6JX jkJ Joaj 

5 ? 

4 l-^Q ^ i Lo 1 a.i m ^j_ 4 xajl£I jJfl 33^° 4 jUJl 3-° ^33.11 33* l-oVi* fl <jliJl (3 

%» 

1 *3^ Jbll J jAjj <pjcuj jLlJl ( 3-0 4 J mj31 (_£jJl P^uuJl 3 1 fl *\ m i 3 Jj £-**3 1 \4wj sit 

^JflljJJ x~v .uCiJ 1 oJ-j-xj-H 3-0 LoLoa 4 _u^ 5 4 fl ifl-v. 11 3 3^^ Lj O>5^ 4 _jl4j 3l^ ‘(j>j3<ju 

, 3 ^ 3 -Mjj j) . i I .i I 4_>l fl .ill 3 4-ojja ^ 31 1 3-ol3JI 

** M 

4j j ^JXl 1 ,^-Cl <jl J \ VVV dlds> 

w +m 

-Xflj ,pJj_flJ 1 4J 1 ^ j m L> 4-ijLfiJl jIVaJ 1 4 fl -vj 1 fl .ifl Lo_i < j-La-mjl 3L- iX U 3 -° 1-i^* (jxujLu 

J fl J,J 1 ij .3Jj jj i pLl Ijj pJjxJI 31 ^ * jLfl <_ijJI 3 I ^ I J j J 1 n 1 3|. (_) « » 1 ^ 11 3 ju ^ 9 - > 

** =* f, ' fr 

Ca Liu jJ_l j 1 5 \ 0 J 1 fl iQJ iSj-o 33^ j^-ojlJI 3Jj 3 ^ 1 *d *-l 1 £tV>l ‘3^j^e 3 -0 
Ciojij .^LujIjJ 3 ^ji)jeLoj_J ^LJl 3 A 4 11 1 j La. J Ij 1 4 .d,ll,^ - 1. 1 43joJ 1 pljj^ 

^ f' 

3'— lj 1— u jj j-JJj ^j-llajLi 3 Scholastics 3 " * * 'Nj *^ 1 1 * 1 1 4 lo ml ^_> LmL^ul i^Loj^Lm-ll «3L> 
3 ^-*^^ 3-° ^ A > 4-Jli-oj L>^j_a 1 3 jk, 4 L l^ ilj-i-i^jl 3 Mcrtonians 

4j_ujLu 1 J^vo Sll oLii jjljJI j 4_JHL1 3 _e S j j q 1 1 .4^ >=>J 1 o3£LAl 3 ^^ oLc-L-lo 

4-fl_i^-Lo_i 4 ^jj^J1 ^ 1^1 1 3 0 ^ ^ o" 6 j-o Cj-S^J! 3Jj 3 3JLo 45 .3Jj JJU 

^ ^ ^ fl ^ ^ ^ 

4X.JUU ^1 \ fl~ i I LO ]r \ -v 3 j 1 1 Uniform <LoJ^liil 4^^-^Jl > ijjju ^3 .4 ^ <Alj 

accelerated ie^LalLl ^ J 1 3 SII l^ww.i\ ^Hl 4 ^ Kv dl jyL 4 ^ j^Jl Ul -il_»l3 

u ^1 ie^vujl jtolj I (3->~v 1 -u2lj 1 4^joJll 3^- ^ (3 fl~ o3l^-fl 

3-o ^1 4 ^^jJ1 |^ j\ a a 1 1 4 a lag 3 a 4^joJ1^ 4 a 1A3 \ 1 1 4x.jLtxu.il 4^j^Jl Lol 

2*3 

j3x 3^ 4x331 3 3-° 3 J-3LXU p jLxuIj ^3 1 Sjt-LxuJl :^LjuO i O-jld 3^31-^ L^IXjnjj 
3^-oIl 3^ 4 a ^ fl jJl oLLjj_jl 3J1 6jx oJ-*-^. . 4 a 1a ** \ ^ 4xjLlu3-o 4^j_^ 3j.-v.Vi 31 3 

. i- o^ 1 j-flJ Ij 4_lo-fi LaJ 1 1 . n -w.^ 1 4^[ jjofc 3J J 3 i-Q-3 4^j-aJJ 4_i J j\< 1 s fl Luaj 1 4x 1 ^ ^ 

Sj-O 3j^j * 43 Jta>-1 1 j jxuQ-J <Caj Li_l1 1 3 133u^i 1 j jfV ^j^3 Lk. 4-^v J -1 J .1 fl 1 1 3^ 3^j 

3 Lioj-o 43 j ^1 1 Le jd j . 1 ^ fl .Ci 1 j 1 fl 1 v 1 -v ~ 33 .-Q -1 3 ^ 1 43 ^ 1 1 33 ^ 3-0 p 1 ci 1 % 1 1 33 -o_> 

•+ 

. 3 -Q 3 J 1 a-o 4 x j^3 1 _ux3j_i 33 j3 I 1 3xj 3 — V 3 -xi> 3 0 1 1 % v 1 1 3 ~ 3 o 3 ! Ijx 33 ° 3 ^ 

M 

iflUnll Jsa3JI Lol 4 a U" \ 1 1 43 joJI ^XiJ 44 V 1 I 3 4X j-uj A^flVmfl ^ifl'ill ia.3,3 1 3 ^ojj 

«« M 

3j . 3^3J 1 ^-o jIj-oVujLi JjljVj 3 ^ 1 4x j^31 ^1 i 4Xj Loll 1 43 joJl 33od-fl 3-xil Jj 
3^1 h> V 11 3- oj ^5 ‘ CkiU 3'4-*- <a - > j3laj 4Xj^-3 I 31 - ® 4 |^jx!Llli-o h>.rv 4 j^J ljh3 4 £jfl l^J I 

♦ 4-cJyvl 1 4xjLlo1U 43j^J 1 



vv 




K 

LxJ I ^ LhUJ ^ K Q I 




mX ^u_LJ Lj 



* l '*' 



4&j^o (J3^J 1 1 3*° 0.1.,a,-Tv 4. iaA^H 4_i Lc Cj 1j j) is jJ I £> J_& 

e- c- p. _ _ 

is L oj I (J^-i JbQ_i 4 1 fij I J-Q J 1^1^ I 5 / 1 1 Qxj p lj^.iii 4 3 > « q 1 1 l_jjj 4_Q _Li 4fi^_sJ I 

lixuLs. LJallLI 4-Cjl <n~tll 4f£^sJI^ 4^^2kJI L.,..aj^Xj 3^9 . 4^^-sJ I 4_iii^j 

M ^ 

• CjI^^sJI pl^9 4JLol^JI 4.jt jglsJ 1 * sLuxx^l 3-^ Jj-q <4^q^Lo 5 J$ iy ^ ' i 3uSj3 

4-oilsJ. I is L«a_»^j 1 £) '±£b (Jl£. j>r i vi/^1 1 * I 3-^ I Vyo 4_j i^Jisja 4 _lj LiaJ I <J ! C->-> ^^5 

U c j/s.^k..f7i > ^ilII jlj£.l .4 * \ \j -x *1 1 1 cjLluLU! <3 j^J-l 

. k_3j I jJLHjJ 4 IsflLuJI LiU-S^ I (3 A\a i*sA 1 1 4^}.r^Jl JU 1 L JkHJ Is 



9-lLlJL^ 15L,uI£a,q 

^ k* *• » *• •• 

^UI v -^JL 4^J 1 >-u j " v i > S^o 3j^ ( N *A £ Y — \ o "A £ ) ^J-iJLs* ^jijJLsfc ^L5 

_j^_^Js tj 3> A w 5 ^-L) IjuO LJ I > l 3 Lq-lu (3 LlUJ^ JjIlJ Ls> . 4_lsJj 1 <itj I ^ LujlXxNL! CIj JlXXJ 

isLluit 3-‘°3^9 ^juLlxuJI^ ^iijjJI 3-°3 .SJUs^l 4 is \ ^ v 1 1 j-m sjC 

** «* 

C-^g < 4_u L xoju^! I IjLoj^Ij tjLusIl JuoAj I :L Jjl 3^ (3 I 

oLixx^-ujo^ 4 Lic u ^ii 3 Montaigne < 1 <3 _ 1 v *' 3 1 H 4^J.L1 

^j5>^ cJi \ ^ 1 1 <> jjjj»JI 3 4 -jjLc- j£-£ djlj jl 5 j) 1 1 > ILcx j ^ K l jlS j . Iy\ 1 \ \ 3 

4 !^!^ 4_a^Ls» ^3 «*— xisJI ('j tAia La 1 _ 4 jj^ ^OjuSJulu 3^ 4_jl 3 1 1 3^) 1 * |] 

«% M ^ P P P P 

4jlXjuJsJ 1 4 fl xu 1 Q I .^>Iv-lv^1 *j\\ \ I^^juq LaS^-o 4 \*C 1 .3^^ I 3^^° ^ 



VA 




xuj K H Lxo 



4m 




Cj Ljuuo L jll I 3 LLuj I ^/-C 43 I ^3,^ 6 Cj Ij J.Qx> ( 4x> J.~v 1 1 Cj l ~x llvA^rJ. L ^xlxJ I ) 

. CjLlia j^ujlJI ^ Q i ^ (3 <Jlj 3^3 L§ 

) IjXJ (3 ^ (_>u_>jj3JI 4 jlXA p! aAc.1 £_£ CjLj)JLju 2> Lc. _i3j 

(JjlJulJ 4-LqH 1! J j) \ 1 * ILx. q V > L a 4 ( I XOJ 4 m Q M Ij^A X a 4 Lj I ^ J£. 

£. ^ ^ 

4 infl\i ^jjjlxajI j3^ . Lxi^Ji3 LoLc ^j-ij-^iC. eJlLa* (^Jia IjjL <3 cj LxL L> j ] I 

*"* ** ** ** ** vT 

%•% ^ % p p p w 

,3_o 6 JX. CxiJLx^a (3 4_^l_4> oLal m\ ml^ t4 3-aj 3 pLalxJI ^ l3c.l Jj^.1 43l 4-X.A.,i 1 1 

. 1 \ jJj) \ 1 Ij p 1 a 1 1 

y^Li-xJI jrvVv 1 1 ^L 4 i\gll 43 Ix^. Sj^^L (3 3&3 l x V\.Cba J) il ilL^. ^ 

$ ^ p 1 ^ p • •* p 

i l v*\ v >^j ^xjuoI La ^Lc^p-u 43 1 ^>^13 > ^ t L, -v. Jlc ciul£[ Ly ixij I pLjxa <3 4 x_ujLuj^JI 
^ j33 4n I Jjl I Cj ^ L a_ujJ I 4 x3xj ^Jjlaj Laxfl 43 J iflC ^>1 xj ^xJ 43 1 ^j-a ^x3jJ I ( JlC 
(3 HjjjLj Loj'iC c \ "3 N * 43_4xj 4x1x111 pLo-ujJI (3 jxLuxx.^!l ^jjjjJxI > )j)*\ /nhll 

p ^ p p p ^ 

J) ilJ Lx. ( 3 1 4 l5Li\ £xl 1 ^ ^-a jnaj Laxa 4xxA I I La ^ . <jA-Xi 1^ 4_uj J LtaJ I 

aj 1 jJLl 1 j 1 ^o3-uj 1^ ^x Luxx^J 1 JL ^ 3 iu ^ 3 K 1 ^ L i.'jl L 1 * *3 q ^ ell 3^ ^xa 1 j3 

.LaLaj III. 4^^ji 3 



v_a_j 



fJUJI 03^ ^ ^ < 1 * 



^ ^ ^ p 

^ L Li 3 L Lq _lic ^ Lu^ I -L^-E-ou a \ & \ 1 r\~ ^ a j Lo jJs ^.xl.i.1 L. 3 I I 

p p ^ p ^ 

<_£jj>.I La ^UL> 3 1 L^ \ <^v ^^ujJ 43 1 3 -° aPjJI 3-*“ ‘Ij-^ 3 LULL 313 -1 

4 iIac. <<pLLjI)) 3-0 3 ^ ^ La 3L .(J^LLI l^_u 3^ 4_LsLuJI ^1 /o - y ^j I 

LJ 3£ 3-L I La jLL L>. 3 I L£ . L-q LlJ 1 ^ in^J 1 4^^*. ^jjj ILa 3- 0 3 ^LjL -L j^E <.3 1 

♦ « Jaj)-fl-mH )) 4 >U* 1 4 _lauLu^! 4. a \ iHI 3-0 ,/3i3 *!}jl ElfLnll bLb 3-^ 4 _sLjj_L 3I 

4 a ulrvll « 1^-^ La 4 -qjLLo CjI _/3l3 ^1 3L Ej-E-> jfr il 1 1 La. ^>J»_<u 4 (_£j-^I 4 3^ 

-L> a /it \ v E t*\ S 3 1 J > 3 I £-^1 1 3-P 3 ^ ^ Ci \ *. \ 3 ILj . _L jjLJ 1 4^J 4 1 <i.i L u^ 1 

^Lftil JL-ujjJI ol ^GL j 3J3 wUlj ^*\g > ^a3 i4^ojL2-o CjI ^ rGL ^1 , iLuC- 3 ^Luo^l 

Lol^JI 4 Kq\IIj >L yj I ^ \I1 jcjLJI 3L 3 j? ■*-^ v " > ‘ 1 1 UL 303^1 \ 3>jl*-> j ic>Jl^ Jlc 

Cj I ^ 4 > Lauq 3 ^ -l/~\ j 3 *^j -Lj^E mil 4 -jJLqjlJ 4^_4jj Lu^J I 4a-nLll 3!-* ^>*-3t j) * I > iL- 3^ Lb 
3-0 ./3L 3 1 3^3^ -Lj^fl < * 1 n pUo-T^J ^£j>u>- I 4jL>^JL Jlou> 3^ ^1^)1 JlEjJ IjJ . U1 1 Jo ni^J 1 

. ijicJtU 4 W u Lu^ I dmkl I 

M «t V\ * 

^-4> 3^9*^^ 4JLJI c*jl^ .4 \ 1 l~\x\ 3 LLE- 0 JE Li^jL jjum ^2/L-IL^. 3-^ ^j_LJL=w 

SjS CjjI^s 4»uljJI 4JL0JI Lol .<_jJLL E^q JjI 4_<jj^j j_E 3^ c^LSI » 3^9 ^-LJ I 

<M| 

3 ^= 5 liJl i la < n II 3I u U>"\a j 31 ^ 3L-IL0JI LK 3^9 ‘(J^La 3 lC 31 

Cjl^ ^oJI 3 ^ J-^LJL^ .^4™ujLiJI^ Jo^gfl <nl! 3 p 3^Ltuil 4 ulEj 4^^>oJI 

L u i fl ^laaq \ 1 j_j *^j I ^ \\ I il^jlj 4 1 < 1 1 Lu^j I j^ojLojLJI L^J 3 j< > 3 1 -4-j l^-oj jj ~ 1 1 

«* 

CjLwLgg <n^jl 3_C Jjuoja. oEj .iljlil CjLj~> mil 3-P 6 j Co-Ell CjIj^LJ Ij Jj LuJ 1 

« 3 uJ LaJJ 4 \ «.i 3 J L^uiiU 

^Llo-L .JjuuaiuJI 3-° ( sS x ' iS ^ ‘^-LLJI 4_IL*Ji L j l \" lc I 3 ^3LJ^ 

^ ^ ~t_r~ * -* ^ ** 

3 1 . L(3 E-Lo^SLq 3-° 3 ^ oEj I 4jlLo-»JI pUojI 3^-^ *1 (^>**-3 iL-0 (^l-o (^yLuua 

4_> L a ,\ J j E g (. 3j) . I S3LJ I 4^^_r». d _\^ A /yi I ^ib Lq j) x I * I Lw 

3^ * u 3^" U^s3 .4_flJlLo-Q 4^ilx>3 CjlyLfl 3*^^ 3^ j^uj 31 

4 ^^ 0 -JI p 1 E_i^ u_E^)P 4E*^I t3^j>JI 3 jLLq 4^ Lull 3 Lq-j d Lv 0 1 /itll S jiJJ ^jLj 

w* 

4x.jLua1I 4^joJIj d a Jojilll 4^joJI 1 4> 3jl 4_j| ^aJ_l! La. ^£.3) .^xxu^JI I Lib 3^ 

(.3^^! ^4b 3^J ^aJ 4 jI 3-0 ^-P^)JI 3 lP ^d^fl L~1 j! 1 

P P 

pL». j-E^ .4l(j m cjLuLE.1I cIIj 3^ 3^3 cub^JI cLlj 3 43 1 ^-a j 3I 3-4^ 

353 ^aJ t iL-Q-fl .^uuloJI 6 y\LfiU 3-0^3 ^ ^ ~ ^ 43j^)-Eu£3 43^1^0 3-° 

^ ^ p ^ 

CjI jr\-fi L^J U^L I ^AJU. Jx o 1 ^ ^iL5j[ iUL dlla 



A- 




4 ud 1^ K > 1 




.JjLL! Lml I jx ^lUU. <3 ^ al <»aH I (JjILaliJI — Y J£d, 

•* 

. ^ iJi^J I i lit) U j N — V J ^ Ja>- jjQ o Lj UJ 1^ 



^iJI oljA-ill j lj L£-\3 L^jJI ^ Ajfij .4iaj j-ajJI <j* ijjLtulo 

;T * “ “ 

4aa 1 fl 1 1 1 4.Ufll1 1 Lol . , Iaq. ^ A l ,i..,i,i)^a L^j ^JU ^^aJI 4ajLuojj 1I (^liLjll) CjLj j-UxJ I (jo 

^pJI ( JiUij oLdl 4 xa^j Cj-Sj)JI ^jj-iA-CL) CjaI^ t4_ULa 4_C Uu ^IjJUUul Cja15Ls 
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fjl ^3JI ^A 3 j^ 3 L^a-lli I 31 ^ La!^^ .4^^aJI 3 j^a Sj_)JA <( 1 3 LL )) ^jJlJLa- 

. Ja^fl nil I 4 < Cj^ 1 (( I j LI )) 



AV 




c 

pJUJI cjJ>a ,n 



pJjdlj Ol j-LobjJtj ^hJJLl 



^yOLXJ Jjl ^jj^p-Lll ^yd tlfC v\L ill ^aJL (3 Jpj-L oLaLu-q ^LLaLo JaA 

J) L\I I Jj \ \ cT\ 1 1 Jl ^y$ JL) J^jJL j . 1 * ,1 1 4 V.1&3JI CjIjJ^IIj iIjIj)-L~a1I 

.aJjlJI (3 l-^ol jLTi *<il^ Cj Luq L^J 1 LujS ^1 j\Jhjj Jj-L-ill^ ^>IjO a au^!I 

* *• ********** « 

•% * C C 1 t 

^_cul_» ia^^xil . ~ t Li - l^ L>^J i ^ d\rtiAtll ^\ Lo LujLujI ^ a > 

Cj LqA L ull J <^-0 1 Lqjl x£Lv a jJL) I i ILL I ^ LojJ 1 c-J I .<n 4. i_l \ 1 -v " 1 i 4 _lu j\ ^ J 1 

«* 

(.5JUJI J^ ,uZ ) i fl 1 1 6 J LI LlLj) 6 Jlx£Uo ^LLaLLI 6JA " ' ' ’j) ) • L^-> ^ u ^ 

^ t 

4_Lu1lo L> P^JL I ^ * L sXUL& i ^ ^J_xJ I <3 ^ Ln vl I ^^>0 Jj Lxu Lo I Jj Ljj ^ Jja/LllU 

4 LLxs . 1^-g.j.ni I 4J (J LL jj L\l. I I Lb /j L a 4 L L 6 jx-La L^JLo ^r\ L*i < u \ ^ < ijLLI 

c ^ 

6 JaLLo j} 1 iA-CU ^jxiljJI /jl Lllxi ^-ai.o CjLLclC- 6 J-C ^yd LaJIILcuI Ijl 

L.l i/aA I I ^kll I A ylxi jjU I li^-A 4 I I (J$k ^jL. 4_.Aa LxJ I 

w» 

c ^ ^ 

jr\La_JI Ja j) Jrvrv ^y& -La- 1 J LL /^° LijjL I ^ys 6 j^jl>Llc LoLxl 1 6 JxLflJl { J^C- 

** 

4 \ 4 x A 4 t /nl jiA frjLj IpJu 

M H '■ ^ « « * 

-^oW) Francis Bacon y^AJI Lij^oLiJl jL 

^Uoa-tol LI P^)-li Jjl ^ Q ~>* i .4_jjl^AjAo^n 4 5 4j U II L ^ IjjJ-ou Ijvoilo 



Jlxu 1 Q 4— fl-Ujuaa 



(^\_J IjiJ I >T ^4 i^-s" / m 0 < jJOLjO (J J^-A. 4^fc. Li 1 I Q I Ll 4 _<U L J) L^_ 

u' t> L 1 1 1 . j 4_j- 1 LLs JiLl 4 , .a io 1^ ^ ^ i^> ^-l I Ljlla Ul 



4/aLoIj J jAju (3 4jLijJaJI 60^ * ^aJjtJ I (j LoL> CjLaaLo^o 5 J-Xj *k-^Lo /j^Lj 

c- e. e- 

1 4 i Lx.ll 4^flljifcl LlJJb ^1 aJ 4-j i ^_CLlLaJI ^yc 4_jLa 44 -j^L^j^ 

++ ** » 

jij . I^Aj A u^i I I 6 ^ v < Ls" \ 4jj-uii_JI 4 _A^Xjq_ 1J gUKJI 4-^ L\1 1 s > 6 jL| 

•* 

.Jaii J ; < a-l l ^ p^iJI IjA Jx ^ J& \ IjLaifcl Xolcl 

t^Jaxll i i^I ^1 Ija ( 3 ^ ■ 3 ^ ' y& 3 ^ ^ ^ojLu/iJI 

4 _i_ul>q ^jLj 4 1 1 1 ^ IjAJ Cj Lj ^Lj ^| 4 j_ 4 joLoI ^jLlo 4 _ 3 L-uoj ^y& l-i-i-i 

^jLiJ^li ‘ ' ^jxiLII <_L c^U * I ^ ^ 

(6 jL 4 na iii l^J 4 1 \ Q l~> I /j^Li-to ^jLxJ^jl /jLfl <D«U 4 _jLi ^_AJ ^_> 46 J-X-aJ l 

CjjLL j 4_Cu j / n \ \ o II JjL Lj^j Ja-ijj^jl jLlil La a3a1ul> pj-ILa 

M ** ’ 

.<J^jLu^II /^j^oLil ja (UY’-^oM) Rene Descartes 

J^U -a /^x. t a.ui*\ 1 .1 (< .^LaUI eilj ^3 Lj ) o LL a-LI I \i^..i ^!l p^il { J^. ^jl ja^x \ 

pc c 

iLU jyL J^jLa ixx-oa ^y* La a Ijaj ^1 pji .1 ^1 j. a . l x j ujLj o ^5 ‘ 



AA 



4 . t ii- 



uJ I ^ \a 



<J-^3 *3j^ 4 3t V vlo j-tjL^jJ 4 j a ,k.\ <o 4 5 i j U i 1 \ a li^Lkjl Jjl^j ^3 i j \ \ q3 1 1 

I ) O ' * L>3 b 4iuulij 1 (3 S y\.j^ 4-o 1_A Cj Lo-A L<jj_o ^-A Ltu uj l^-> J 3 I 3-4 

,^-C. 6j 1^-g2s 1 ■ _> i 43 Lfl t ^ JJLJ 1 Q l *5 [ Uli l \ \ u i ^3J I 4-xJ-J. 1 4-ti>JuL^Jl p^gA^o 3 

M ** 

^jJ tuJJj 3 '- Lft*C / d U\ -wNl L 1 La^jJju^Q (_)julJ I ' [^jUll 3-° 34 -Lfl J J-3LJ c. V ill 

*% 

33^ i-Luo^ j-c- J j>^n 

M 

. 451 4-jJ'^l j3 (i i *^ 3 4 i P i 3 5 " / i N I [h’q iji L% M /j\_} ^ n^.llj "■k <3 ^Li jJp? 

juj 4jjJa_i J 1 ^ Lfl-i>a ^-o_*_j jA -3 4, i_i a 1 1 4_iA^3JI Q 1 A 'v ^LL 1 ^ A a i i lj-> 3sj 

<4gj-Li_i J1 4-3-^^ . <3 -aL 1AJI t. 1 Jjl ^jJI aL*JI ,3 Lx j-lsA I ^^jLflJl 

— * ~ ~ ~ ' ****** 

La j I jj ^ I 3^-4-> 3 J_> Jl^ j ^ 3 Ui 1 1 ajU 1 1 L^-La pi \C-l v~i 11 ^ 1333 <pl 4jl^ga| 3 ^ ijuaj 
3 I 31 4jj- 1^JI J-iJJLj jjl 4 -jl1c JjLi tCjljy^" II J^lgj ^aJ IjLi .4-Itia^LLLj 

LojIj Ijaj 43 L jLi o-il^ .4gaj^LLI j a 1 j) A 1 1 ^^.13 i Lxo ^.1 j 5 II 3-^ ^j^La ^ a 

3. \ i\ -w. ^ a 3 Ui i 3 * *1 1 1 1 cQ^jjjIjjj j\ 3 l ^3 o3 ^ ( 4 nlj5" ' ‘ N 1 I ) cj! 13 ~v*^LL I Jjh 0 

jja^ 3 3 3* t ^ -^. \£. i^j ^ Ij ^ t 4 o ] 

■ a...UII 

3 L^-i J)-A j Ln" \*s. ^3JI 4 i /nLaj^l 4 v .3-s 1 1 1 ^ i ^ 1 al l A a i 4-aLflll^a 3^3 

cAfcH 4-Lagjjl^j L^oajj) 

«• 

o l uA L>jJ 1 ^Lxc^j Ijli (jiiallj 3 ^ la-j'^U'l 3 -° 1 ^ I’vL^ill ^J_*J 4 a 1 33 3 3 ^ 5 -^ 

,4ju33-i-flJI 3A-*b^^ 1 ^ , '~'j) iS bJLc 

^JLjJI 3 I 6 .' % * I j*\ A^g . oLi'^LjiJI^ < > n jAl I aAl, ^_a ol > iA 3 ^>JI 3 ! 3 ^ 0LJ 

J4aj jl jiaj oLxiljjJI JjU iC.U’iUj -dsii;^ ^>>0 c 'Je-^ ^ 

Vk 

^LifcJI 3^aj zL*ga *^ajl ^aJLxJt 3 I 4^jjuJI ^yCULJ 3^*-^! 3^°^ -4JLoj I j 3 

I j-A Jlc 3 1 3 ^ ^ 3 "^ ‘ 4 _La_i 1 3 L 0 ^3 ^ 3 ^ 3 ^-> L*-J I 3 ^ 

fr f. 

3 a 3 ^^ L.xa 1 a LvK 4^1 JaoII 3 ^ 3 b <3Jj £*.3 «4 1 ^ ) i_jjljloJ 1 3 ^° ^Lstil 

\ c- (■ S- % fr 

-3yb^ j' ^ 1a-o JaI^S ^.j3j ^ wi-XJ La_i_fl 4j3 ' 43 1 3^^ *3^9^“^ 

LjJj 3»-^ LaKj ^ (( ♦ CLo 43 1 4-0 ^ fl 1 1 j \ A cl 1 jTi^II 3^1 » :^1 ,\ \ il JU 

.4 a 4^3 3^1 o3_uia33l 3 1 3 ^ol *UaLi3jb LL>3 j>3 jSSI 33 ^^ 3^ 

P 4 s P JJ , 

a > 3 ^^ 31 C'l ^‘Al 1 ^ II A3 LULa jj^ lr > 3 ^_x3 jls^ 

3 cjA£Ju1\ 3-4 43-fl ^1 3 j j-2fc_o 4 K /Twi 31 4 1 ~v 11 L^jLiu 3 4 1/-> 33 1 ■ ~ N I A 
^ \ ^ 1 ^ 1 1 1 J£3zJI ^ 1333 ml Jla 3jL5 3 ^ j 13 3 ! *■ '° & 1 ** L% .p33-»-aJ1 




^JLaJt A jJb ^_uu 



L q II JJj 3 Lqj '4 % \\^ 11 4JLSj_3Ljq -_ »'> ^ aIj! a1 

ax jLJ a3 a^L£ ^iJi tS^Lalx^L aL\>jLcj_1JI ^aIIojI S&j . ( J^lJI ^jLxaJI) 

A liu^JLj 3 } 4_2>.L^ 3 j) *1 > 1 L^» .<GU 3 ^° jL^Jl j xL&^J 

4 \ fl \Q 1 1 ^»<<UI | jj \ ^ " «. \ k~y / < i \ 1 _j LuJ I ^ JJ 4 Jujl>q 4 la \ <nj 4LjiJ 9 < 4^ >^JJ 

«t •* M * *• ( H M O M « 1 ^ M M « •* '■» ^ 

++ 

3)1 J^\ U AJ ^9 tLuiJ^j LdK A'l * .Al^jll ^J_c. Ijjljpja 1 jLdc.1 ^jJ-lu^ . JsjQ mil 

.JP^ 9 _lj JLacI 4 mi La iJ-^-1 Jys t-jjJjJ.^ J/^-X-ubLtj (J^jj 

^JJQ < 3 L-<I^ 1^9 4»JuL>3_LflJI A L J^J 1 C_Lu 0^9 (3 O Li-uO L»^J 1 A. I J Tk "w < J 
« *• ** * 

^ ^ p — ^ p 

4 L it) I^J 4 v XXJ \ \ ^ 11 JI^jIj^II ‘ ^ ^g^Q-f-LLJ ^9 - d^LU \ \ ^ II £_* J*L ->3 1 ^ J LijJiS A^i 
3^-9 lyL^ AS JLa^o ^ 9 X ^9 *4 J J n " 1 1 <4 ^jj \ \ ^ lit ^ ^yu^.A J 1^ j 4_x iia L>^J 1 A*J A Lxll 

.S^nlLus 33 ^ 6 -°j 

4-Io_ujI^j S A Q Jt 1. 1 3 L-<7 j^j I j din \ jit il I JiSl <7i^jl ^ l\ x £\ u_Sjuo _9 

4 J A l_JL>a_> S^jIaJI 1 L-o^lfl . 6 Aj AA 4 JI 0 L *\ — V J^AlJ 1 LjAcu^ .4_xj^L>^JI A^IaLjlII 

£ p • •• 

t 1 1 (Il-k 3 -° S AiL*JJ jLulJ * * 3 rs i ATsj .^^sUI InQ 11 pj^wUJ Jlo ^4 In \ ,m i 

( 3 -qj .I 4 J ^j-\_^JI c-Ljuo^JI i 3 ( 1 j t Cosine Ll^*. <Sin.G , ~> 1 ~ 1 M I 
^ 9 ! ( Cj^I J L*_L I ) 4_j 6 Aii (JLC. J 1 1 ^J\ a ^ ^ |j fl > ^1 Lu5> LJ 

p ^ p p p 

J K. J .iMJ 4_j ^\_^JI ^jjLu^y^l 6Aii pl^-o J ^ ^ j^ 

. 4_^9^jjl>o_ 9 LU lx. 5 J 

^ p p ^ p 

■ 1 -V- ** L£ i 4 In 0 LJ I ^ I / 1 1 n-Nl \ ^ tM L. Aj Lu I j J J A) -V 1 1 ^ > * "' 0 Lo & U 1^9 

C . if {. 

‘U" 43 “^ JjLLq 4Aj-ooJJ ^jLj (JLX u_Lus ^9 ljLu>.l 

w •% ^ 

P Q ^ P 

^ ^ 9 -LXJ jJ 1 6 Aft) pjOJLJ pj I LuJ Afl J * ^y <0 J I (^J_) Lbo 4^ LlU .^1 ^ ur 1 ^ (^J <^A' 

^ ^ 9 -aj^JI L° CaX^jJI 3 _j Adi 3 -^- 4 fi L u 1, 1 4^^jJ1 1 Q t '^Lo-fi i4Ja_iljrt_A 4 j_jLJ I 

p 

l > A-ds oLuj (L° 4 vj^n L^ll aLLqJ I <L^ac^9 ♦4j_»LJI 

• pJL^J^ LJ 1 < > ' mi " v k— i^ 9 ^)-*-Q C'^p ’^j) ^ 

. 4 c.j In a 1 1 4_>JLJ I di LujlL I J-djJ 1 J-J L-.q 4x.y\J 1 ^JuiLua CxLj 4_^». LijlL I 3^ ‘ LJcA 

ixJsLjJI aL\q\H integral calculus pLKJI uLo. ^ Jj iLLj 

3)Ls iJxLL^ . (4 \ Kl^"x 4 -ll)A1a) 4_i_LiLjj 4JjLaui 4J A.^ ^3 ^ I At-^j <4^ LujlL I 

3 -1 - 10 dtjuj 3^ 33°^ 4 al in a \ I ^LJi ^ J1I A " 3-^ 

AJA^JJ 4.x->.^i LjJ 1 aL\o\1I jLjlj j .p j LuJ I ^ L ■■ iQ 3 jL-* dX^al! ^jLuJI 

w *• 

• 3^ Lilli > 1 1 ni'V p^^9_iis^0 3)-° 1^3^ 4 1 iAl tj A^ J 1-3UQ 1 {3 fl uCVJ ^l! ) A 1 Cv^V t I 3^ 





Ijj I'Ct.ilfC-io 



■ > a ^-fl a ^ J^tfl 






jbjN* ^-bj 




p = a sin 20 




p = a( 1 - cos 0) 



W. A. (J » Q 1 1 J CjLjLxj I^J1o3j A fl 1~ A[ l 2. \ , Al <^j11 o'djLxIl 1*\ — X J^xli 

uLua. j^i^s i» *W. R, Longley <P. F. Smith cj-m^u j .Granville 

Jolj <^a. .Elements of Differential and Integral Calculus «J-ol£l)lj 

.(N^Y .ajLulj 



e 



ur 1 ^' cijuuLiJIj uli^yi fJLc Jlj 33^G jG^iul J[ V in \?3 
%* 

J^liGJI ^Lm.** £j3GJ (N VNV— NVIV) Gottfried Leibnitz 

3 | *3l i.<o^ G^3^. 1^ t SGlLulo 4j L= k_j I G^ G 3^ (SJ^* 1 ^J} -6 J^-CL^u 3^ 3 -° GjJ I j 
3 J-S L)J}^3 .Jj^iLiGJI I ) 1 tn I 1 (3 nifl > 4 _i.au Loj^J 1 gSllill 



jLCL Laij 43G.GV\ <ul *_> 3[ 3 -0 dllj 435G Jjk^GJG v iLu.lt*. 

^llxI jl j i_j L< i.itv ^ J aJLlu I Jl 3 ^ .^.LjlJI 4 _ujGiJI LGj l^-xl G 

i 1 ^ ^ 3 ^ LLo 4 Lfl Lull I 3 | 3'°_3 1 3 ^ LiG 4 jC. j-ujJ 1 ^ -uj^j 3 -^ 4 ri ~v jr\_LI G 0 3 

3 IfGu^ I 3" v< "3 3 ol^Lull jM ellj^ 

. ( ) j 1 GLoj 6 L^j I LgJ Cj Ga^J l i 3; ^ 4_£LiiG_j <__fl J\j lj 3) 1 ^ lj 

IA- L G3G .icLJI 3 3-*-° V * 4x.^\_u_» ^il_Atu 5 j1_i_auJ1 3 } Gls lj| SGos 

^!lJ1 CjGa^JI JLC ^.lin.ij . 6 j l uu 1 1 ^iGuu fcGGil ^1 3 ‘dJ 3-^3 Gilxi .4laG 

4^a3ll .vector quantites i^JLo uL^ IjlGGj u>Ug1 GgGg ^1 Kv> 

G3li l-GJLs 4x.yvoJ I jljfl a G^>^3 IjLi .Velocity 4 £.j-\xl!I 4^*3-o 4^j^JJ 4 jLsIjJ.I 

icLmJI 3 *^Lxq V* 4x.^lu j^Lmj Sji wnll 3 ! 3^1 Gls I3G .speed 4x.j^uJI 3). yGLu 

.Velocity 4 _^jGLo ic^u 1^3 1 G j jt*. jjs 3^^-> G3Li ^Lg-aL ^-n 1 ^ 

.ellj ^J-C. (J Gx> S^oJLfl 4 4 ^ ^ ~ 11 4_l>o^J 1 4_^_^jJ> 1 4x.j^uJ I O ,m aJ^ 

*» 

^ ^ ♦ * 

3 ^° 43 G_> 3 ^ > 3 j ^1 G-u>_a UL^jIj d m a 3 j-Zu 1 ^ i 3 U iG a-ujlt*. 3 3 ^ 3 -^ G jjc 

ibGzi ! 3j Jj^a 4 J GjIj ^jGujJI .^.GJI l k-ua ^Jl 

^ ^ C- 

1 ^ C-^-u Ci3G t4_»^j1jJl 4^pJli J - v*C_As J .4 _^*Go 4„ua.^ Lubul IVJ l3 OUs 

. y\ x3 1 1 a3lj 1 |g a>G*_jl 3 ^ 4X. jG-llLq 4 ^^tv l4jjG 
' •* 

61a Jlo .Jaii ■ . I U" Uilj .liUTil oLi^JI o^-v -1U-- ^ 

4 1~< a .Scalar quantities aUJSl SL «aLaJl Jl _-? l~-.~ ^ iuo^x ol.i«<ll 



A m: 



,dJj£ .scalar aUjI SLj ito£ LS ^i IjJj aUjI Jl 2 >G^_i v) (&* f l^ ^JU) 



4 t*jJij 4 _i_i 1 43 t^GoJ I l 4 _ICLo^ll u~\ \j) .^Gi-il *^G ^j 4 > 



a ill, 






G1 <scalar ^GgI *3G ii^ Speed aGJSl SG Sjl ^rJI 

JGcfll 3 xu - 4^33 4^^JU 4^GSL1I ijjuLsGlI 3^3 .4tGLo Velocity 4_^ 2 *_lII 

•% 

- 4 ^ x " a oGG j r\ 3 m3 3 ^ niGIl 3^3 lCjGG*_jI 3 ^ <3v \ \ 3 I j_» 3J L^_>Lfl 

4 Q -y ill qLlqU I ^.IJlGjuloI 3| 4t>.G*JG 6Jll3* 4_»IjJ ^J-C- ^-i 3^ 1 1 Q a.^ 1 - w 1 1 LcG^ 

.4_iGxj 4 ^ 1. 1 CjGxGJI £>Jl& 3G*J^I 4_uo G*. 4_Gj£Li 3 JL& I * 4*\^v ~v \ 1 4jLloj 3 




4-j_u uJL) 3*3 jj 





(-) 



0 ) 



.LjjLlj Cj\- (g a-vll 4-lTi-oil (i— )) iiiL> 4_1 ILclo CjL^-^-j-1 4 JIL 0 I CjI ad. II lV“V 

e- g ^ f, 

L£ (^x^woulj LljLlj I 1 iL^ 1 ^j^cu 4 _jI_S i 6 La. i j I jJLo L^J -v~ 1 1 cjLxq^JI 3^ 3 

jX^UjJI fcLajI '4 -v"l I J, 1 V 5 /% ^-ajJI '_ t m l\~ \ J .V— V (J^-iI> (3 

J_*3* ^ 4-> jLxJI jl 1 ^J-C ^iJI 4Ja-ixu-JI 4 .i.*.<c>L>^J1 qLIqjJIj .^1 -v~Nl 4 _ujIj 

«* 

£-<^-11 ‘dLlj 3 La_» * j^- ll± ^ j *^n d^^iii o 1 \*i\ 1 1 3-^- iS^y^ Lqjjlc \ jjJLju 

g g- ^ 

4_l£L^ LljLlJ L 3 ! t4*jJljJI 1 Ij (JjU^flJI Ijjfc 3^3 

n n 

3 X. Ja 1 fl 1 1 £_-o < jh^I 1 J->3 3 ^ ^ulj «- ^ ^1 ( 2 A A .pi a ill 

.jy£k\ ^4^JI j J1 Jj^l ^4-uJl Jfd 3* L^aL^jI 

3 La^ oL$-ad-cJJ (J^uaLa. 4 jxJLq ^\ja 2 il ^ ajjJI I Aa (Jjuqj^ 

33 ^-» dS 1 a ri-v (J^uaLa. 3 I pL^lil 6 j-aAJs! >»**!" jJI (j; ■ v^l) — V J£_PJI 

J^uaLa. 3 OdfrLuj 3 ^ ^aLLLI 3 -° jl^a o ( 3 ° IjIjS o 



jxlc. 3 (^VVV — N *\ £ V ^ i4> | pLo-d>l <afl 4 n i fl Lli 33 d *3 * tiCi 3^1 3 ^ 

j)l~t jiij 1 1 3*“^ 4 <n2j I ^j£. 4Xol^ pLLx[ » ^JLacl 3!i-o3j .1*C ajI^LaII 

Ml 

^Kcl (^jL3kJ JLacI Jloj 4 flj 0 Tv ll 3,3 .(J-lAaJI lAik Cul^ 

aJLslJJ ^j^lA\ a-^.q II 3 '^- =!h ‘^ lj ^ ^ *"* LaI^>^I ^pJI pLqaL uaI I 

%• 44 * M 

^aJLxJI 6 j s ^jU^ ^^-flJI 3"^ £ ^JI-d £ -l 3 dJL*_tdiJI 3° 

•» 

.ljjL> 6 JJjx_q SC - 1 fl ,1 Lfl_S^ cUv n j^Sj^ !>■ 4^J_» 4jC.Loj 4JilSLi 

33 3 -d^ I jJS3 • wi^>- 1 ^ ^ Lju ^-lLJ La. jjui ^ I 4 N ”\ 1 V 3 33 j)-u 3 ' -* ni 1 
3 ^^ .l^Li3KjII ^ t Loxfl pljJLj iioLi 3 - 3 2> 3jla_» 1 ^ % < t ^jJULa. (JL&cl 




f- 

fJLJI iSjja s m 



cj 3 t*2> 3 jJ I 3 *3> 3 > cj Lia Ltuxi Jjjjvl .4.1i"v (3 1 j 3 * y 1 1 LLIx. j-xUL^ ^jiLo 3-^3- ij 

4jj LoA Lm-a 3-^ Sj^I^ cajIS^ . lilloJ I3 IfL^bLdlj uLjvaaJ Ij 

. 3 J ! 3 \£-a m> jrtJ 4 _lS IS 4 »aojj 5> v ^ l 4 a , i 3 f. 

j? p 

JJL>\ -iJS^ 4 Q 3 |J_XJ d. v l 1 1 O Lo-LO-U 2 lxJ 3 t ^ 3 L ^ ^.An^l 

J3 I3I I3 4_ij 11 1 cj Lc LuJ 1^ p I 1 Ca^- I3-3J 4JLu^» I o Lo.x *•>?• 1 J-*- <OjoLo 

i^^j\j£L± 4 j-a L-v.\ ^j|i 1 ^ya 3^ AJ J Q jS 4 JjL^JI 433 j 15 Lq^ Ij-Lxjj^ .4 wno mil 
^ jJ I CuAvll ^\ jlc. aLc 4-=*.^_=3 . 4_i!j 1 Wi ml 4j iiaLj SjjJLo 

Lincolnshire Woolshorpe 3 <jL_xi 5 j^L> 4^i c5 xAol 

33^ Lid I <_jXjllu) Lj^^I <3 33^ 3d I c>°3 dLl 3 3IS3 <4lo IJ^I 4-o I £-0 O 

3- y.S. .1 1 (3 a - a ^ c ' 33 3 hi>jd>3 3^1^ Ch 0 ^ ^ aau V\ * * * Sli^ 3 

4- ui 4J> 3 N'l'AV N"3\o 3 h° SyLflJI 3^L> ^-dol .3SJ ^ 3 » ^ 3-^- I (3»UI 

Sj^iij d.f-1 » .y, \ ^ |j J£ (j’UiLxJI Jjjjjk J^IX 4jl I ^jloI^jJI jj-aj . . \j j i3 ^-olj 

J-alilll . iLujja. ^Lajj ^.li j tot * <d 11 3 binomial 3 *• w ^ cjIj o^IjIaII 

4^tjol^)J lj->3 ( J3 ^njll ^L\A.,liiiL) 4 a v U, ^| 3^* ^ p 3 «^a.ll (JjJdi-j 4j 

<5 j^lLxo JLxt^l i> jji 3-0 ^1 .^L*JI 4 _ujL^JI 33!^ viLlj 3 bu * v\l < v ^11 

^li^l 3^J 3-0 L>1^ 3 ^oLslJI 3- i 'l i ^ 0^ <Lolc 3^-**^ S J-o ^^-mjuo j^£. 1 ^ > A * > cJ1^3 
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5 s t- 

(3 dxo V * 4 jCj^lu jil *njy filial \ * 3JP 6jLi_uxfl .45*yxJi 4xo5> 3 
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^ Llx I j- 5 ^ . 4 a * 1 1 Llu^I I j l 5 L$^ I 3-° 3^q a jx. ^ ^ I 3-^ Loj Ls ^J-x .1 1 J-o l^J I >- I 

& 3 jb xj . 4 _l^Jlj ^3 LJ I3 3-°_>l I .' 4 \ in 1 /iN I oIxo^JI cijub 3-° 4 ^dP 31 fl 
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<Lu& jt JO «nj ,(5cLJ| J J-i-o) ^j-ojJl JI (J^I^JI 4 _lauJ^ ic^-uJI ^jC. jy*-j 

(.^i JI ^ j itsiJi) ic^uJi j itsui j^u ^ 
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** 

7 /Vi > 37 -*LaJI 3 ^ 1 _ x& J-Vj \ 4 lY\ II Jlc ^jLuajJI jLxlclj .^xtoJI 4 J 3 I 7 3t3 7 I I 5ji_11 
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t \ a i ^ .43 i.a.xi 4 4 ,fl 4 lV\ II \ \ n\\C. . > ml VI t ^^LlujJI ^3 LaJI ^pliLlI 

S*3 g^LJI ^_4XL^JI £jLu3 ^Lu^. ^X 5j J 0 I 1 ^-jLiJl ^j^jLS 

(jjl Loj^ 4-ljljlJL) aAA J \ 1 Ij^ C'LoJjlJI aJl^sLLclU^ .4±^JI LjlS^X lj| 4 jj a a 
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4^ jo^Ltul I cj^jL* 11 I <Jx . 4_jj jj 1 c^3 oLajuui^JI^ i Jo LLxll 

.f-L>^j_flJ| lx 

JaxJI Jjj JaAJI jjpli :4^JJ cJIUI ^UJI - r 

4 t lr_ Lo-lXU ^_) LU I ^ AUL^J I U 4 ^ Li jUua. ^X 6^-fl *>■ in-w. Ho I J | 
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- ^iiCf- oL^jl 3 L^J 4 -j^Lj.llo S»jp 

Laluj *^Lua^l ^A-* JiJ jlll (JlLoj Jj^jLLl! Ijx ^yc^2 

J\ Jsl cJlUl j^jliJI jU <jjill ^ 4i ^ JI 4^^. Jx Jj^JI jLj^jLLII 
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jli < jLi ^ u ±^ > Jx bjl o^jLq *l£j^ ^Lu^I dll3x J3l c£3-^ 
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4ft3ilx^ t J^I ^ iiL-s^l 1 J_c fcL^I ^ 3jl i«o 4j^Luia ^jjj^Lcu ^_jLL1I ^ 

.4x13 Lo3 S^xJ! 

olj J 4 jj-*- 1' jU ‘JjjJoJI J^Jo Jx ^U^il J[ 4 jjX jLx^. lj| ^Lxai 

J3^ . J-*-S SjxJ L» 1 ^ I ^yX- L L JLi^g 4 < — ft ln^k.1 I (j 1 Lj ^ I >J -<*|J O-fl^-! ^ 
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iliLl^ ^-l^JoJ 1 lj| 4^-i^JoJl ^_1 ^_ll» J_»-4 |M ^yjLaJ (^j 

p 

1 ^Js I ^y&J) . L) Lua.2fc.J I lj^ Li J-juO (Jjj La3_i ^_i^lzJ I ^ 1^> j i > Jj 4xuiu Cj-4 1 

J-p 3^>LJ1 2 -L^aJ JaaJI Jj ^^5 1^3 1 .jLx^Jl Jx ^3J3 ^1 j^a33 

J-fl-3x3 I 4 j^a_U iJjixJl j j <aLo^I <(*_flj3)) ^^3J1 i^jLu^xJI ^>iljp». 

PjLuIj ^1 J^l -i ft l^ J l J1 «>^j)) ^^Ul t4il3$l Jl jLu^aJI g J^La. 
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4j j)-fl.l I 4 j'^JLx4x ^ 1 JlA. .1.111 1 ^jljun.rv.1 1 ^joL lAs 5 -(jLu^kJI \ iiAjj i^j\ 1^"^. !! 

£-S Sj > fi 3 ~<M I (JaxJ I Jj 6^5 ^_»jJaJl \r\ id JulJs 4 lq!^ SpLi 
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.J^JjJaJI ^ 1^> <n JlhO Jjl ( — =k.) .i. A 1^. 1 1 3[ JjLuCi^JI J-uu l> 4_)^JlJI (t—i) 

.JjLua^Jl J-ua I. Q 1-^ 1 1 3j. ^ !**> Ml (j) 
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tLu^C. dUj Lofl o tt__3jr\_xj Jjl (_£_^jr*aJI 3"°3 .A — V J^-dJI (3 ^ < I i^i I 4 1^ 1 1 ) I^J 
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.^jjLuaJI ill 4 -oJAj 4^^aJJ oJluJI 3 N 3^^1Lllj l)* A 1 1 Jj (£3^ (JLc. j>_a.T JLxoj 
^y-ujLcu^ . 3 I Iji^ll 4^^)3 ^jlc 4 -n. *v Q 3^ 5 jr \ \\ 4x.j-v-OJ Cj IjLc *-.0. vV \ <£>^jLuaJI 
CjIjLxJI ^jLco <L a ii j oi ^J1 3j .e_iLkJI JI L ^- xi j-J cjIjIxJI j-c. 5 ^-jjLuaJ! 

^1 J-La- jlXj 6j_a> J* all jj 5^5 ^j> sT^ t^Lo^il Jj 4 a q w I ^-jjUaJI 3_c J-xfl jj SjJi 

^lJ^I^jloJI 4,* .I ua 1 1 4 _lxu_xj^JI 1^*1 xauI 3l^) .£jjluaJl 4 l~i\ £_j^-lu 

(.Reaction Motors JjtiJI jj cjIjjI^o 3 jUI oLuW. 3 



4J3UI j-c. -Lai fl-^k..ll 3^^ — t 

3G^jL 5 3^-* 3^ ^0^1 3^ 4ul 3^ ^Gx-I <4^^aJI 3^ 4i*^laJI 4jujlj-flJ ^Lua^Lj 
3 Lfl 1 1c la 1 fl -^k .! 1 JJS 4 _lo^J I jk ~ t *3 . 3^ a> J a. i<3 lj ij^Li 3 1 ^ ^ 4_j I ^t-UJuoj I la I fl ^ II 

3^j-U 3^ 1^5 Ja_uul^ . (l mfli 4_ija^JI 4lLilj 4jJ^JI I ^ j-io^ Oll^ ljj_ 



3 Sj^^il 4JiJI illUl 4^ 31 M\x : 3 ^J .(SjLLI i^) ii^JL jLcl, -bli^u 

ul p(^L (3*^ o mu ;4laLuUJ ^JJIU jliil ^.UajJl) 4 juIj 4_>LxXJ % o ^Ua-» 

Lo ^.UaLj 3 4 .1 J I (J_C JaLLaJI ^ju Ju5± LaJ Lj j (.4^ujljjJI ^ ^ua^o ^UajJI jjlJ3 ^1 

3!^ 3^ i i 3I 3^1^-^^ Ij^J 4 v-Q_ v.Q.^ 1 1 4aa.4>^Ij .SjLLI 3 -° ^3^ 4jJ|_ ^ Q v-lAI lj| 

«• 

tl ^ K mi ^_o y'-i-j jl5 SjU-I /jL . ^ y\jc-l *xS^ . ^ ‘> o > j 1 1 1 /j I ^ , > SjLLI Jj I .1 » j 

f jll Jl jJUju jZJ .jl jlc JI aoU. jrdLZ jk 



4 -iXJ tuJ I Hvj HiO 



4-laD I _\ ^ * 3 1 j_j k Lo 3 I^La. 1 3^° 111 1 j l-ajJ I3 3 Ll jJ I (J^ ij L»j 

3^1111 11& 3I 3^1 ^ J a !* 3^^3 .ijljjJI 3 5 ^3-^3-^ clU ^11 SjLU 3^ 4aKJl 
5 j.iMA 4^3^. > Lc$ t ^ ^3 1 jrL^.^1 1 JLo) 4 -ajLoj^JI ole. 1 q*i 1 1 3 1^ ^ (J-xj i^s j j.a .> 4^3^. 

(j\_» Sj^iJI iSlaJl 3^ oLSljrHl 6J.A 1 <iinj . ole. I all 3 

.JlXJ Lo.,v.fl 1 nifll V\ <11 <4 \ \ f n \ 1 1 (3 3" > ^ 4 * 1 * ^ iflUoJI^ 4 lV\ 1 1 

M «* 

4l3ax.ll 4 JlX. Jal flrkJl 33- > l^ 

3 La^m^. J3. 1 0 ^j_x3 <j 1 o I if> | 3-° 0-1 11! I3 HJ 1 d \ \jj s li ^ I \ xa L» 3^3!* 3^ A * 

•* 

4 ^^3 f iii^k H 4 jla1 ^ 3-^ 2k o ^ 4I30 JI 4jjoU (J^Ul ^3 a -^1 1 3^ i ^ LXi 



3-C l Aft xa JU 4I3 ^ 1 1 4aa>l O yOLj 3J3 kLoalj 4-xu-flj 3^ (^allll a <n^k II 4l 

SjLkxu) ^ 11>3 .l-Aftla ,Jl ^jjjLaj ^11 (_^ 3-flJJ 4 ~x w \ 

„ / sS \ 

V — Q 1 kA. \ /<» JJj JS Lxft_ui> Laxa 13 1 3^03 1 ^ <3 *3 1 Jit A ‘L*-^ ("Ha SjL^ 

I J I k cl] J 3^ ^ ^-3 1 1 J-C3 . ^k J 1 ^ J I J v Q 4-xJ.r. 3 ^ i aC. ^ J LlO-xJ l Jjlj 4_ik^JJ I3 31 1 3 

^liil ^.iii^, j 1 4^3^. 4 \n\ ^.jLuHil J3^1 ^.-ui^ II 413^. 4 url ^vXxx^ 

^liil r „, ? n 4 ^ 3 ^ 4^3 J 3 ^l r ^ ? n 4 ^ 3 ^ £3 .^■^k AJ 3 k^jLu^jJ! 



4 \<\S 3-^- l fl-rxJ I 33- , ^ J 11^ ^.jQ-uiJ3 .4 mAj 33^ 1 ili ^oLlJl 3^ ^jLu^jJl JlA_i 

.ULo Jciifi Jjlljja ^1 1 a. 1 /n^-^jl 3^° Jki£. 3-^ 3 4a \ ^ *~\ 3^ cu 3 t4^3^Jl 

«• 

cj Lxc ! j~i*\ 4^3^31 4 ^i.a1 3 -c IsLiu^J! 33 -*^ J^_i 1 LluI j»s 3-*3- L - > 3^ Cy* 

la l jlaIlu I ^3 ( 3-0 1 jrLflU 33 -J !U ! I1& 1 aUlu! 3^a1 1 3^0 4_j I ^j| t ^*^3-^ ! I 3^- 4 \ i > I3 q 1 

^xU I 111, H-x-03 4_> ixolll 4l» J I O L>3-lHJ I 3U * 4jL)JLaJ I 33 • 4lo 3 "3 v ^ 3^-* 1 3^ 
4_,.iii,*\JL> 4-jJL»JI dji-C. 3^-aJI 3 OJjHJL »3 la Q a LI3 q~ 4_a^4-a_juo 3^3 ^ 3'- J ^ 3^ 3I cA^-*.. 
LajIj 4j 1 J-fllxl 1 3 4^3 ^ 11 4_la 1 3-^- !■ fl-~x 1 1 33- > l-^ 3^ <4_>3jJI ~ " CjLq 1 



«-k ^ 

•3^ J 

xH 1 33® ol 3 \jIj cj jjljIlu i 1 j| 4_j 1 jUl 3^1 kLLjLuu Lulslj L0I3 

£5 La_i 1 3 lg> 5 <iu l.taa.^1 1 3^ tp 'l3-^-ll 4 ^3 1 5 ^3 4 3 Hi.a.^1 13 t (3flia.11 3) 3-^ 31 
jia ^k 1 1 3 1 4 H 1 1 3 1 3^-^ 1 33 ^ 4 L» 4-ul ( 4 J a » 1 1 ^ ^3 l./ nj.l L» 3-03^ 1 ^Ja-Lu 
Jl ^ ^^3., 3III ^xLuxa.^JI^ 3-^5 ki«3jljiJI 3I xiUj^ 3^ -^3 3I 

«* M 

3 ! 4j-qLo^11 1 ^ ^30. 3 (^^lUl 33 </C> Q 11 "v \ > 3 .^Lo^l ^1 ^3 \ ,\ LqIlj , 1a Q aiu k(^.Lo^Jl 

3 -a.l ^x-kxi-a. j^\ j_jlo 4 -uiiL» ^ 3 ! xjoJL> 1 ) 4 j Lfl 3 ^° I 3 IH Ja 30 ml I 4 ^ 30 ^ Lol 1 4 \ 5 ‘i^i I 




w 

fJUJ! ^ 1 



^ \ I ^ jLux] (j i uUJ ^3JI 3 j)3.H 4dt v da Ji^jJ jpO^I t-ll^J j3^ . Ia5 <n t 

.4 io qLoJI 

U±JH o* fcLaJil i3 ^ jl u~\A 4 lo.flLmJ 1 ^ Ln i ~V^J I jjl jrd^-1 j3^ 

ojIj j3 4^jjL^JI 4o-ujLlu^I Sj^v-Q. 1 1 jjl JUL^ .1$ vie uJ^> iS3^ (^jLoj 

3 )-> j) * > 3)^3 t Jj& LjJ L» 4 v fli fl ~v j\£. 4_> l^ jJ I 6 . 4_uj lj ^_c 4_^. 13 l> SLu) lo jjx. 

^JlcI J fl. i r.t*^ I J <n~\ I 4jjjLiJI ^J-uoa v _fl ^ 3)^ t ^ \ t \ 4_j L> d" U>-Ol ^ ^J_jl j3 

k 3)^ .<UjjUJl (3 i^oj (_^Xo ^1 ^ »" ' I J_> i ^ * U' ^ 1 t 5 ^^xlJl 4^h1_£L> 

J-C L^_jI ^ 1 \\“i ml (J-ua^j^ (Jlj-aJI ^J-cl cj (Jljp Lo CjjI^ ^LujL^. 3)1 

t J-i-42U 4 j_j j UJ 1 cL> L£ Lo I j | — i a, *3 4 1 j-uv 1^ . d I ^ Q 1 1 jLj Lj L$3^ 5 j^l I 

1,3 ^^-OJI pLfl_> ,3>^ 4- Ij^v i.Lfl ^LujLaJI 3)^^ 3^“‘ 0J (J^ 4 Q 'Q-v Jl jj 4j^iJI 



4lc ^raj 3)^ 4 I j^-Sl I <( <<M )) £-3 I^J I 3 j- 4 *-^ I (3 ^ (1^3^ l — ^ jLc- ^ • 6 j I 

O-=0^' J! J^A? 4^^j|jJl 6ji l-4.LLd ^J^jO£. 4 _C.^LoU d -V " ^ 4Lajlj j\-3 LX1 

M M 

4«^aJLo 5^3 ‘j-CLfi-H 6LaJll 3>* tS^SJI 6*3^3 .^afl II jl J-a 3 ^ l3 

H ** 

4i^ ^jjxo-jJI ^3 ((Jafl,AUj)) JliLj .lLLu ULul 3L> ^centripetal J^jii 

^-"y- < I4CJ L o u CjL^_^_i-a ^-tlu 4juA.a>^i-a \ 4^ojxl1II d ijjl .A v vl I 1 ^ “ IjLuaa dLul 

A.uiJI 3p"^ ‘ ^LlO^^-CLo 5^3 cJLiA Lo S.\C. 'il ^ J Lull \ <3^9 .^u-O-^lJ I 

4 1 3 )-° 4-4. u 3l> ^ in <nl 1 jJj ^^3 (^jujLq-j L^-»l Aj ^) 

.^JIaJI 3^ 3 , SLi , ^ 33 ^ ^ >1 j-» ^1 t4_i_»jL^JI 3^3 
4 >^t3 3 j-addl Cj 3 1 j-l \ 1 1 oLtuLiiLilj i4^^^JJ 3>4 ^j_» 3aj '^3 ^Ijj3JLluL»^ 

.4j_j3L^JI 5j 3 c3 ( ^>0^-3. 3 xt) 1 ^ Lxj!^3lLa;l 3 ^-^^ 3>^° 

3)1 <3j> 333 "^ I a l 3)^® i43_jlj 3 j ) q ^ |j| 4^1111 33j> v*> 3 j^UJ lis^3 

^jj^Lo_> <j\ sX* ^1 elijJ - 1 ^ \ p 1 • ■ 1 1 3 ^ /m % % 6 L^j I ^ Ja3_uij 

t 4ij fl^ I I jj .(S 53 lj ) J& \ 3 j 3 j — J33^!l ^Luj^^II J_c ^1 3^3 ^jSlI 
3)1 3h^ ^ mrvJI 4Jt^ ^0 JojuJaJLj Lo ^_c 4 »u3L^JI uj-*juL33j 3,1 J_i 'il 

4_jux>LlLi ^ di^i 11 (3'- Cr 6^ ^jjj^)Lo_> I 3jU IjJ^ ♦ 4 ^u3l> ^^LujljJI ^ Lplltv^I I «ll 1 a ,\ 

3 j3J I 6j-4> t,_\ < i)Ll1j 3,1 jj 4 oJI3JI 3Pj> 3)^^^ L3_i^ 3^*3 -^-^*^11 I3 a 4_l3^ 

3)-o |\,<ii% ^l^ ^ i 1 1 ^ 1 1 jla-> 4 'vj 3)-° 4_j^ 4-1*1^ ^_>o 

^aj , ‘^l 4.1Vs 3h° JlxlI^ 3,1 Jj ^ 4j_»jLiJI 3^3 3)[-^ eliUj * /m1 II 

. ^ / n -v I I 4i3^j 



4 ut 



-lll 



1 1^ Jp 3 " LjJ 



(jl jruJO 1 ) i>L>3 4-1 qj^Q mi pL£I ^XLflJI £^Llo ^jl **3^JU JP^_U 3^ 

. L _^^ s }!! £t_L_tu ^ya ^fiUL lafi »n ^jJI ^Lu-^l ^jLllu ^j-q lyL3 ,J^I ^43-1 j3 j Afl I I 
YV,VV — 4_LL 6 ^q 6 ^)lj-o ^a£l 11 ^ la Q ,\ I ._ 1L11 ^IjLo jLxjl 

4jj 3L=* 6^5 Jjl ^ >n ml 4-> 1 flj -1 1 < 3^3 (.^)-a-fl]l ^ jl <iij * i 1 . ui.% ^X. ijjU — f^e 

(j Mia . H 3 ^ J-QJ (_ 3 > jH 3 ^ J-O CAf 4-fll-tuil Jx. Jl<u.*,j 3 i .u 'i ^Ji I 

iiLJLl 3 ^ "V * j^l ^-q-&J I 3^>-' q s 3 ^^ 03 ^ 3^^>° Ca> iiLJLl o->L . (ilLJl 

Lieu I ^xxJ 1 « 5 u ) » ^jlxxu 3 ^ la in 3-^ <S^3 <jAj^ 3^>° Caj 

p. C- 

Y“V * * 3^1 • (_3>3^ 1 la <m 3-° * ^.ui> ^1 -La j)Q m ^jLuu 3-o Sj-o Y*\ * * 

4ajjlaJl 3 l ^Vnui*) 3 I 3 x 1 1 ^ 1 ‘ 1 1 1 3 -o cilljJ * (3 L)jjv<ac '"l • ^^Lujj 

.9 

(3 la 1 1 L j ,<_ujLJ1 4 a ic (< jjlj3Lo-j (_£jJl ^xuaJl 3^^-'° 3i ^ Lull I £U^*o £-0 <^a$Lu_> 

. 4uj j 1 "v. 1 1 43 3 1 Lfi 1 * 3 jrLfll i. C j> 3 LuC^ 1 6 JX 3 ^ 



iujUJJ f UJl 3 jhUJ! -*\ 

■_ 1 m 1 jJlA 6 ^i-> 4_i jLo 4 a \ jn^. J£ fJUJI j i;jU 4 AA iil'Tfc- i )Jaj 

43 Lull £U^)-a 3 -Q L /I 1 *\jT . w.«jI VTtjy 3 L- 0 -U 4 XO»JI lll^ t ) J-Li 3-uaL^. 3-0 

. Lo^ ^ 3 ^^)-° 3 <^> * (_^3J1 L3J1 3 ^ 1 4_aJlj^ , L ^ .> 3 ^ j-° La-* 

M 

: 4 ujiSll 4 .i«o L^yJ 1 6j>3-uaJ L 63-flJl j l.\ Q ^ 3 3^°"* 

-^gravity ~ Gi7lil7l2 / 

a iii^ 11 4_ll!^ ill 2 ^ < 3 n a iii'v 1 1 X=wl 4_t^ 7?7 ] ^ 1 6 3 -fiJ 1 jl jJLo /^gravity L> > a. 

^ ) jy l,kl I 3-^3 ) ‘_* xu LuJ 1 CuL ( j ^ ‘ 3 * A J * 1 4A Jl Caj ^3 Lull r j .>Sll 

.(S^iJlj 43UL1j J^L iiLJLl ol^l f l 

u^uilu 6 j 3J1 j 1 j3-o 3 ^ ,jLx £_u^p 33^13 4 _jL 4u_> jLaJJ ^LxJl 3^- J LflJl Jl jLiu J 

p ^ 

f . o v Jlc I ^yjliiJI Jj" j> * 1 jj^iUa cLAls lo^o ^ ^ ,11^ H isLcull 1 ^ c 

u>“^ oA? o' o^°e iujiaJi 0^^* o' u- r, ~ , "‘" 0^^ o^e H 

O' i' OjAAf OeA^' cUlUJI Jys JOi <jl£ .(^pa^x: Jjjjj 

d_ 9 -a> O C$j . 1 '> ) )" ^j-UjfilJ' ^aiikSlLj liA Jla 

n w m 

ljG± Jl 3 jxalL> I3L .Christian Huygens 3^^ 3I yUujjg ^aUj^Jl 

I^jL j-Lfl tciLlj ^-o (. ^ (3^° L^LjJ J-^lilJl uLua ^L 31 ^va.SLj| 4.j-uoL^J1 3-^3- L - i 



> *r 




C- 



4_U^LxJI ^ Lu-Vj 1 t a 1 1 ^J^aJU ^,i.l\-*J 1 ^oj^LLI L^aLS 3 I jl-^ L3 J^c j^c. 

. 3^3 3 ^-a-flJ I 

Jjljoj ^jl 3-3-^ ^UolLujI t <1 j_i j l-^.l 1 ^UJI ^^jLSJIj 4^^-^.J I ^c. S33!31 4JLl3^.L>j 

d \ j\ a m 11 ^ 3 -^^ 3 a Q fr tl. VQ 1 ij >l^«i 4 i-vol iu.ll i 3 ^ 

4_aI Lq^ .t l^l^^JI ^_La^> J\JL lli-i ( Jl£. 13^^ |>t-A-u3 t I Jl> ■ \ . C-l a it Jl (3 

^uiLlajuo 4 u-loLaj CjLicIlAj ■_ £ l^yC 1 1 4^^^J 4 j'^LaJI 3^ ■ 1 1 v ~ 1 3^ pLLiLuj I 

«* 

3^>-“31 ^IjoJLujLa < "^LuajS .4u_sjl_^3l 3c ^wLaJl 45>3-^3l ^jC- 4_1ajI^£J 

3-^ Ijjli 3 -^ s 3 ju 3^ * ^ j> rk 1 1 ^liJI 3 533^ ^ cjl^ aIjlJI 3^UJJ 

«* 1 

4wtAj J \ J I La. v-v~ i<^| is~\ v vH^ ^y^Lxll ^J^jaJJ 4_iuublj^JI 4JjLa33 3^" lJ J) ^ ^ ^ ^ 

3-^ 3^L5 3^ ^ lj)*\ 1 1 3j*^JI j-L^ 3^^ j^u£ Ij_»j i (4-il.xU.1H 

6 j\Jljla Cj Lc j\uj ( LJ 1 ^ lo> Q.l I ^ 1 ^ * J i 6 j I J^o 3 • ^J)*^ ^ I 1 j LL (( y\_uiiG » 

<> ^Jl Jlp jljli 3 iLol^JI SjjJI 5 3Ls 3 1 ^la^j .(^liUI 33»li) 

«* 

.(cJliJI J£ j^U) iJ> 

*iL)j^ ^jlL^-u d \K I j . Uoa j^A II j 4_ujL^JJ /j" j ^ ^ 

P P P 

t6jL3alj 3 -^j < c >ixxi_jJlj ^j^ll J^j t( j *xAj u]l j 3^ 

M 

3 -J^uj 4JiLo , ^ii Jlc 3 1 k*-* % j a fl 1 3 3^3x11 jii^Jij 

3-^ <clL)j .4 wno u Jl 4 x.^-a 1 1 3_P C/° 4»i_ijl_aJI 3jjU 

3I l^- 1 3-fl^o.j ^JUJI jlp dlj^ 3 j ^ a - Lj 6 3a 3^ 4 \*\ i q 1 1 4 Jj^!I 

. 3^ J 4jul Lc 3- 1 1 6 3 j 5> 

3 S 1 j .^sijUi 5<:^j jLs 3-^3^ 3 ^ JULjI 3^ cPs 5 ^ lA- 1 ^^ LaJ ^x.,A. l <njj 
3 -^ * 3 * jkLuia^ll J^ 3 I La-^ i^3UJJ 33 ^ 3 j 3 li 

3^ .1*^ 5 ^ u ,v I i > lI ^ 1 ^ io.^j 3 I jla 1 I ,^3 1 3 ^ ^-Lstj LIa Li i I ^ i jjiO}! I 

p 

oLjI^Lx^I cj ^ 3^ ^ ^ 3 .<3J 3^ 1 (g I uj Lq-la Ja a u.^rJl 
LqLclJ Lu^fllj l at 1^> P Ca-oiaJ 4_rv-*i LJ I Cjljij-Ll ^ v dLljJ t^yKa ill 1 a j Cjljlj-o 3 
J-flLAAA 3^3 -'_3 *3Ls tA'Sll 3-L O I ^La LL 1 t\ * a 3"j v\ 31^ ^ .(liLaj 4 _»^LuO-u Ca iit 

J a J I Jli ^ ^ a 4_» U5LJ 1 4jJ3 Lcla 4J1a Lj j\-C. 3 j}^“ t-ii !^^3 1 0 1^ 1 Jus 3 ^ 

ji ^^3)11 3^3aJ1 3I 3^j-ii 3 xu ^ >> -6jlj^s jjLi_3 4 , ^ 1 1 ^-ij_s ^ 1 1 

oIj.i^LjJI ^3Lc 3 '- j <L 1 j^aa 3 ^i j-*_s j .L^aIjIjaa .__ ^ \ L^ o " -v " I l3^JJaus 3 ^^-* 

cjIjI^q 3I (NATV-NVl^) Pierre Laplace fju^Si jrv^^l) ^Ullj 




dm 



-L LL 



I ^ l*C lj 



3^S jaX-jJl JlC L^jljlxa _ ^ l^CJ 1 jjLjLJ ^ Q. ia-J p Ja_ClJLj nt 

^ f P 

. p^JJa-ual L$J Cj J ^,-L^ 1 4_1 j 1 Vi 7* '“ * 1 — O J 1 J-L I ^\ — L^j 1 

m M 

Jlc I (3 ,i2i * .i ^ ^ 'j^-Jl 4_ujLa* iS3^ 4aaujlu (_^jJI ‘_ r »lj WjA^I JjLfl <4aLg-iJi 33 

•* " 

l a/;,~< | ^ V A ^ 33 • 3 - 3-3 33 1^5 Lc Li [ 4J j^I l I 3-^ * » * Li s^i 

s^jl-iiiA I 5 j 4 _i <oL j pi ii.fll ^laiJLtulj 3 . 1 j3 1 faJ 4 df. 3J-L 1 JjJlv i 3 3^ 

p ^ p p ^ p 

3I ^j-ual N AY • J^l^->3 p^jj^ilj^l Jj^q Jl-c- ^S\^i\ J 3 oly^L 

3 3 JiAxlL 3 . > 13 m^.11 j l^ilj j^ LL li jljll 3^ Ljliu 3 L 1 a 

^3 LoJ I3 Leverrier y\_»jiLd ^oi^iLlI ^ 3 . LcJ 1 3- 0 L^v-a*! 3*^3) *4 uha null 4_cj) ^ ^ 1 1 

M M 

^ v > v -v 1 1 s 3 ^ 3 J 1 4_xs jl>3-» 3^ l ^ j ^ (_£jJl £3311 wjl <n~>. 3- 0 Adams j-djl 

jJb 3II 3 -W 1 -lA 1 Li 33^3 i c A i*C 1 6 \ A 1 A 33 -ol^jUlJI jmiq \] t4 \ 1 ~^ ^js> W3 

p ^ p 

Lo 4 j I ^_uaj I i 6 J-J J _3 4 _j IjlJLj 33 ~\ u ^ ‘ v ^ ' i v 1 j 1 J_c 4 jjj !j . 3 LI LxJ I 4 a L 3 

4J131 ^*3 3->3-1j v s 1 jju!i^ I ^1 t N ^ Y • 3j . & 3 k° jj ^1 ^ 3 LIa J I3 

3 Lla c 3 ^ Ijj. U 1 ^> 3 Lujlc ,Jlj Lc^j . .">Lilj I 3* Sj^-llslII j^-c. 4 _> a „J I 

4u_>jLi. (^^5 J^.1 J-Xj p .__a^ I CjI^I J_ o 3 oLl j-L^o3ll 3-° LjLcLj 

** M 

Jj_^o Ja-fl-fl 3 ^ 3 ^^ _LS^ « 5 j\ * 4 \ 0 v \ 1 1 Cj Lj l^jJa-uo3j 3 ^ v Jl 3 3^^ 4_fl^^)->-^i 

.^^.1 . l^JLVa Lcuj ^1 — 4 aa i^aJl oIoaLlII 3 4 Ji a c U. cliaa .1 

ljlxla.1 Cj- J- fl t4-jl ^ jJl 3 L^-il s ^ I oLjljJa-ual 3 4 _cL^J 1 4. Ja-fl \ 1 lj 

mm 

^a_*_j JlC I ^ I O I Lju ^aaaJ 1 ^Ji _i5^ . 3^3-^ 3 ^-i ^ 3-^ 1 J_lcj_c 

-. 7 ^ 1 ^ Ja-fl-fl J^LiaC ■_ ^ 1 1 iJU 33 .^L&j-c 3^ ^3 ^ ^ ^3 11 3^3 ^ <^U 3 SjJkLiii-03 

4a^l 3 U J 3 LiaC ^ 1 IjC.a .03 . 3 U 1 3 _fiiJ I 3c ^3 JS. jloj 6 Jjju oU 



< 11 



. ( A J iS\ § 1^) ^ O 3 Ifl aJ I I J-& JaJ 4-jj^.l 1a ^ 3-* LLculaj^ 4 \ \ m'\ 

3 4aJLc 3 J 3- L - 1 33135 3 I 3^-3 iP«j^l 3 ^JI 4 _flLua ^!33 

L^lwiaJLujI ^^> 3 . > ^ 3 /^ A > La iQ CjLLxaaJI 6 J-A (Jj-c-fl ,4_3LjA4dl t— 3 ^ 

33 ) 3 ^ 3h> v^J-^Liil 2-^aJI J 3 JJ 3 J 3 ^ 4acl3uaJl jUiSn Cj Ijlj-o ja3 Loxfl 

33 I 35 ^>, \ AA nuj . 1 J-flJ 1 ^LxllCa 4_ujLaJJ ^L»JI 33 -iLD I 3 4a s iaJl 3^3-3 

_ 2 
Jl o J LU a 1 1 3 ^ 4^^_a- l. L 03 J e-LalxJlj 3 \_pu j 1 1 4 Wj.il LL q^_) 3 3 m 

M 

Jjla3 3-° 1 3 -aSLxi.a.i] 3-^3 j - ) 33 1 3 ^ 4_pjj lj A j 33^La3l . 4_ij 311 C*da3 Cj L cxoiaJ I 

wi 1 W"i \ 1 11 ^‘n 11 4 n < all 1 3 ^ ^ 3 >a <»» Lul 3 -° JlC 3 -CjI^jLlxuJI J ' 3 a. 
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•% 

3 ( 4 vfl L 1 1 ) G-> jJ I 4 A, ax 11 4_> j*us> CJ> L i <a \V\\ 1 1 S jL-* Jji Cj|j 3-L3 . ^Jlc I 
j\jl~ ^_5^jo (3 L>j ^ \ 3 1 3 -° ^jL^-JJ (^-j»_clJ 1 ju j^gJI 3 ^ ell 3 -^Jl 4 \\ 1 til^JI 

Jj jGiJ L» ^Lj-LU 1 > Cl\K 1 1 ^ n «m 4 I u~\&\a 4_fi^jC. 43jT 3 tJ-Gjl dLljJ^ .4lGLuJ1 4_j 1 j) L xu^j I 

e-LLI ^Lojud 3o ‘ 1 1 . (j^ — i J^.Ji 3 3V" 0 Lo^ cl a vVv“ il ^ j L> 3 

<. 1 1 3 (j^ o_> ^ LGJ ! 3 ^5 4 G~G a > LJ I ( ^ ^ ( Y ) 3 ^ j)L^l 1 3V3 4 ^ < mS 1 1 is^cjj 

dll . ^J'^L JL 1 I 0 V 5 1 ,J_4 JjG ^ I 3-^- 4-JLULO C* '** * 1 ) 4_GLGo 4 Ltu I 

.i^LAJI Jl jLu 1 mi 30 *111 3 L 

jLLJI ^j/?> a j jG-S 3 [ (_£J^3 4_> I l a JivGl 1 3 L 1 dllj^ CjI^ fc-GjrL .1 

M 

5 J j)fl fl 1, 1 4-Xi-mJ 1 j LGJ 1 4_i-a^ liG^j . Jjlj 1 4_S Lu_o ^y* 1 £_fi J 4G£L_» 3 ^ (^GJ 1 

jL-vdl 4^>-j J jlljjjj) 3 - c -l 1 k»<^ ,.l.LLm-i 3 I jjG 4 4 Q 1 1 1 5^-L.a. 3 

<jLG-i.ll JLGjI^ ^.Lct-uO JJCJ I j£L Aj . k fl-u£G.ll SjLr*. 3 -a 3^J1 *3 

£-ijj j j xw 1 1 j1j h JLljj'^ i i L ^JGj-o L4 .a 4j1j)K <j>^1 3 jLGJ! 3 L 

(J.,i~l tm 4GD (( J jyj » wii^ 4 A L a Q ^ w 1 1 t iJ 4 ai1 1 ^ 1 1 P LJ 1^ . ^ i ^^ -1 1 

. 3 L^I (JjLiJI Ua JAj j_a 3 j£j 3 I sjlj l 5 1 j_G .^LLl Jj_u 

3-0 LJL 4^VJ J 3^- 4->^)Lk. J1 CjI^ ill -v ys~* 1 j Cj 1 'i a t n ^ "> 1 1 >j 

3 I 4JJ 1 ^^JjLLujlo 3^- ^ ^IjLo 1 (j » x u ^ l ^ \ 3 L 4Ji| <Sp1 qK 11 

M 

(Jxic 3-0 lGjJJJ 1 o 3 > xjJJ 3 c ^Lflj^U 1** JUJ 3 ^j 4 ol jJ lj) % a, u 

ij 1 ^- lj>l Mathew Bolton 33 -J^ L 4_Loj^ ^,VLl .ilSJl 

5j J 0 . 1.1 Aj d- 2 *. jOju^-o 3 -° 4jj>^j 4jCflJ JLC 1 yA L J 3 ^^cLu^JI Clj Ct 1 tS\ 

. 4 is\ \ LjJl 

oLLc 3 4Lol^Jl 4 _luxiLu‘^J1 4 uLIl ^jLII ^ ^ 3 S^-L^Jl cJL 

Sadi ^jL 4 -o_ojI ljLoj ^jULJ^fl aiC. ^jjjJ_i^_o LaJlLjI wG 4_)^ILjJ1 4 J J 1 

-» t* ** 

on the <( jLJJ 4 jca1jJ 1 S^GJl)) 1 3 lj>L> ^ JlG^ NAY£ 4 Luj jGl! . carnot 

L 4 ^ ^J1 jJjGJ LlSU I^j-Lg ^ JVi 4ji oloS ^Motive Power of Fire 

” ^ ' M 



\ "V V <l) 



4_L^xJ-q j^s- 4lLo-^Lu-o 1 L cLl jjj 4 ^tLL_j ^ jp ^ c Lfl_»Lu o^-i^L 3 ^^ 

. LLc 3_> 3^3 Lu-aJ. S J-C 

^UaJI 5JSII Sj^iJ ^5_'5^1 I j^A\ J t olj “GjjjIjJ pU:I o rj l^ (^Ljl 

*» 

4J Lxij 4 _Luj^ 4Jso 1 nt4^ cG L 4_>^> l^J 1 4J Si 1 3lj 4 j 1 3-0 j_G.Jp 3J 1 Sj 1 




'kj LxJ I sjj £-i-uj ji 1*\ Q I 









jLL_JI K ^ ( , i) ill (l) . ,\ 1 1 4_j jLL_JI cj^ ^ ! r> (JjiLcj :N-£ <7> 

4jjUJI CjIj ill (j) Jl ^yu&l 1 vJullil jLk_Jl ( — 2k.) .^J_C.) o»£l\ 

d 1 Q~ /.. 11 . 0 1 1 iijnC. Cjl j 4 _Lu±aJJ 



4JLi^>JaJ 1 \ ^ ^ i jj-£ Q dl j_i^ . 1 1 AjJ^jJ Sj l^aJ 1 ^ 1 jAA-uj^I 1 Jja. 

ell j A.^ 3 Jj\A > 4ji I 1 J_iLx^Q Sjlj^JI jjl jyv>CL> ^ii 1 4_i»uj Laj^j I 

* H 

( Jjl!Luj 1 jJij .ejl j ellj 6 P lfl5k Cj^ |3lUua 1 \ iii 

«% 

.-.l-^ IV'- ,., NI 1 6 ^) 1^ ~*k. 1 1 id^J*_ujJ! ij^Jr\ V 1 1 t il^LLI 




iSLUl 







.James Watt o \j 



3-5-3 1 4_> l Y\ ^pJaj J_*_jj} 4 ^qJ>J^ j . 43kLiJI 4->j-lri vll 3 "° ^aX.jJI JlC. 4JL&x1I 

> 3 I <J_lA I^LLa 3 3* 4V\1 tlirv^. ^_C 33^-5 JX 4_jjJ»_axJI 4_>jJiaJI 3^ 

Sj_l£Lo 4-j j l fl <cvi 4 _»jLL_J 1 4_lSll Cj j-^ixA JQ Q 3J j . I p j)i^> ^-L I 

• 3 jlj- 2 kJJ 4 _jlsI jJI S^JLlI ^.Ctl iiLxJJ 

Jl ^ jho j_» £_jLo 'Nj 1 j "v 1 1 ^jl-S 4_> jiVi 1 1 LiLfl^ 

. ( 4jl3 LujJ I ) 4^111 4 l-s. x H i^LLJ! ilSlI *Lu^l 

M ’ 

O Uwj . (J.fl.jj) I J I ^C. I j)*\ ix \ ^ Jya pLL I L) 3-° 43 J JX 4_3 LI I 4 l^h.3.1 1 Jx\"\ ml j 

3 ^ jUJI jLgJIj jliin o L> j)*\ 1 1 1 1 £j L^_> Luiixxa La j l iic. 1 3 ^-' Q - > ^LujlJSII Sjl^>. 

3-3^ 0^° ^LLjLa 4.1.^511 4-ujjuJL) 4J>I Lo^aC ^_3jjJl 11 3^3 . 4_L>LLI 4 1 ~v jl 1 1 

*<• 

kLu > SjLiJLJj) ^A^ JjL.iL (J-OX. 3^°^ <4^11! 4 l^fc. A 11 

^j-liL>S 11 3 ^ 4J>I Jli) 4_> j l ~L. ill 4_lSll 3 I Cj ^ jrLfll tdljj^ (y . JjljI 4-flLuxc Jlx. c-LU 
S j\ js>J\ 3 ^ 1 (j mfl'i 4 _ia^J 3 ^A^ JjLiL,) \fl 11 L^-Vy.^ > ^4_>jlj^JI ilSll 1 "\ \ ^ i ul jKI 

v3 3 j^ 3>^ (Ss^ LlU^. Ijl (< 5 j-*-^JI ^-jLU ) 

ft 

SjljJiJ! CjL=wjJ 3 J -^3 • £ I JLfl^J I I AX) * iii 1 1 ljX>La 3 LaJLi)!l 3 jij 3 I J-> 

jLkjJl ^ \ 11 -k-ijujJ! 6 jl^>-^> 4^.jJ^ jl \ 11 S^)ljJ^- 4_^.jJ 30 ^jjl ilSlI 3 

** % M H 



e- 

£_L-UJ J G | 



£ p 

Cfc. J J ^ ^ " ' ^jl * ' U~ >.i\ Lil 4. j Iw i I ^ j't.j .tU.1 jLlk ^Uq t ^ J J A 

,-^r> jLkJI g-llil Cc cl Jl _>Lil ^1 ^1 .JJ-mJI J LIjJI SjI^JI 

^Lxjl) ijjlaJ! pill Lvlc. ^jjq (J^C-I ^)l -n^vII 4j2*jJ ^i>vjuO-> 4(JlC.I JoJLub 

4j>.^> J (Jlc. Jj) 1 1 j (Jlc'^II * >^l I (j[-S till j-1 . 4 »Lv J | ^fllaJI SpIx^ 

«* <H* 

p ^ P 

k >.",i-i^-> (j j£.\ jjij ‘£AlA^ d d-^ 

•a 

K* «<n Ci-xi 4c_> Ark.,11 4c j l ^k- J I 0^1 Si I £\f\^ . 1^ at i,A II S J lcj>c (j^UI CjI j 

.L^jpU^ ^ Ixl^Ad 4 a a ^ JLp 
. 1 Jo- 5 J \ ~v 4 ^C_i^1cl_> 4cjldjJI 4_iSll 4 cjJL-uJI 4jj1=l 1JI jl I J-> 

p p 

. 4j^>Jl_mJ I 4 c^]Vi1Lj lib j\ /ii-fll ^ A * dlj^ Sjl^^)-^! (jL» j-\oJ oLo.m II <jl 

l^La*»j| ^^a_i ^cJ I 6j-o olic^.atjJI j ^Ju^lill ^j£s x i ^ 1 *\ -v \ 1 . . <Jjlj 1 o.i ^ 

. 4j^)JL-ujJI i,^JI (J^JjuQj llib 

^jjq LqjIj jlu L$_»l SjI^JI ^Lj^-u II pLxxu^II (JjI^I ch 0 ^ 

“ «» 

^t_i iA t i i t Q 1" -v /\ l^-^> 1“ J 1 1 La. 

liLaj ^ n/^l lij^l ^ in^ H ^1 lj_>l Lsj*^I ^ \ 1 s\ 1 j tlijl 

? w t. t 

I 4_C_lBoJ I &J-& <j^jl^oJI 4j> j l \ *J I i “LA^ A-xo^J t^ 

4^>^j 3^-A ul <u 1 s dl **■'^11 J j^ 

.((6^)1^-^ ^_lfl^|l ^-C*ll ^J &3 j . t <6jl^-^JI d)l-J^JJ ^ S^l^aJI 



pill ^jLj (J^flJI 4-uiiu Jaj-uxlL> tiLlj oA 4 -L^jiJI j *-o cuLliJI 

. I J^-LL) 1 ^ I La!j I J 

rt ^ p p ^ 

fjA ^jlj-^l' 0 -° ^A j_a_o ^1 1 3 -^ d>o I 4 _li^> lA. 

w» 

^UJLAi (JA -^.tllj ^liLcki . Cj L*. J J 1 LIajco 1 J JX. Lq Sji Ij^S. j J £_fl 

4^1 jlA J l <J A .dlj d-Q-*J ^A^ I ^ I" ^ i 4c I ^1 i jJLjU^I ^<il.^ I I *JLjUal 

6 jl^>aJI 4_udj . jk xujaJ 1 ^ ^jjl-oJI 2 _cUll ((^Liujl)) Sjlj-aJI 4o.jJ J^Lflc t4c j a <njl 

. ^wUjL^JJ Scjl^JI 4 ,a mil ^j&juii 4c J)J, 4x> 6 J^I^ 4 ^.jj jiL» 5 jl 4o.^j J 4- ^IWL I 

/j-O 4Xj} \ *^\l I ^Lua-^lfl i,i y II 4cjl^JI 4 a mjl JJc^c ^jJI is ^ j} p ^ ^ II 



<n v I Sjl^-aJ! ^j-c 4 q I" a CjLud I 6 Jck. 1^ 4 \\K L^J 4 a.1"^ a jl^o 

jacdij ^specific heat iixjdl Sjl ^Jl ^1 jlj^ll i^UJI 6l& Jx jij 

4j^»^J SjIII 1^ 6^)1^-^ 4c^.^) J ^qJj'UI 6^)l^aJI 4 >^*C > 4cJ aaJI I ~ t a 

. 4cJ^Lhj SJj^I j 




isLkii 






pill J^-Q 



cLlC^jJI AAfl^Cj <(_£^*!}!l aI^II t$-> ^jjLEj 4_>j I iC SaLqSI pill j-G^I A3j 

£■ 

6jlj-^ 4-a.^A 4 -q^*U I Sjj_aJl 4 i-aS ^_q_±ujj . 6 Aa*jjJI Lfl \L> 

.^^^ji_ujJI ^_jlll Saa*)^ «6 jL3h^))^ calorie IJx-uj ^cluu t4->^J m ~^L) 4_3 *^a 

L$J aI^LI tjl j^iic j^lll) J o^j 

•• 

* _ . ^^_*_xjuJ I £_J 11 1 ( ^ I * ^ I ^ Ja Ula^ I JLc 4 fl l"i ^...a o l^> A-iSLa ‘*H~ 4 fl h a 

. 4 \C. j^ \ 1 1 4j^Ja* ^ 4 i \'\ < \ \ Lq a. /M^v. 1 4_ij JaJI 4 < ... 11 

* 4_>jJL^uJ I i_> jJa_2 I jUal J L& j^lll£l± A I ^11 ^_o 4 a Iy ^ 1 oJLl&j 

iflLuoLj . (3 ° 1 1 Ia^. 1 Iaaa*. ^Ha pLLI tlj ^ j <latant heat 4_xal^JI S^JaJI ^q-lujj 
. 4 aI_i 1 c 4 i~\d\ Jj^ J t Jjl Jl^ 4 x.^vxu l a v '«Ci 4 jJj-a. A £-iui ^3 pIII J[ SjjaJI 

J[ J^-»Tl ^.A.a. 4_C.^pjJL) jjGJl 6^) JaJI 4^v^ J Jjl (jjJj-jjui tplll J I JLjQ^Aj J l\x.faOtJ IaLs 
iiLuoLi ,jjL_JI ^jjLiliJl) Ijjj LqaIa. aJIaa Jlaj (lOO°c t212 °F^ JjLlLxJ! 4 la a \ 
^1 S^JaJI 4_a*jA 0^3 .jL^j Jj pLLI Jj^aJju jL il * I I 4 laA > Jtlc. ^Ij cT\ 4hL> Sj^aJI 

jUail <jl£ ^LU Jl c^u^l ,^111 Sjl l>JI ^j3 ^1 :jLoi 2 j' _£LJI <>i 

*» 

£ % ^ «* M, 

l^3h.jr\_fl_> .pill J 4j_ol^ I 4 .JlCL>. S^JJjU 2> J * lA Ai L^_lLj A V7V.J 4_J^Jl_iuJ I 4-t^ i\ Jl 



* L5" 



« w I % \ 

Q La. ^ l_^_)l 



M ^ t ^ ^ 

<^jj£i>A3 4-la I mu l-^l .Cj-S^JI clUj pLuI > S Lxzzo S^l^aJI (jAjU ^jl clLl; aJLaj& 

S^l^aJI 11 A> ^-xlullaj .pLII Aj j^aj LoLoj L^-cLa. yLujI 4-u^>o /A Sj^jua l J^-*ju J 

AaiaJI j^j \ ^ ^-u. j Ale. I^>q S^Jilia AS^ 4 JloI^JI S^l^aJLi 4 -iAaJI 

<&jLg_uajl 4ajJ Jl wi-ilaJI J-ua.j Jjl Aaa 4 vqLaI c-xllaljj 

Afl^ .^1 ^-juClj*U 41o£JI S^jl^aJLi 4 -lA 1 1 1 Sjl^aJI 6 A-A> . JjlQ-ILj ^{j 1 clLlj^ 

JjLlu Jl Axal^w L^jJla. O/VJLJ IxiK aI^LI JU 4-Lol^ II oljlj^JI 6AA i”\Jrvrv 

1^1 L» 4-lx»l^JI CjJI^sJI 4 a \~\ ^ 1 1 jl j^-ctll 4-flila-Q ^j-&3 O^" Jl ch 0 

<M» 

.Sjlll ^y-o A-=v J ^,>7* w >'^-vJ jl ts\\ 4-q j v UI S^l^aJI 4_ua^ 
SaIII A j^-j LiAaC jllaoJ 4 I>q 1£JI S^lj-aJI J Sa^^^II l^aJ I 4_i_a^ lIuI^j 
J^ 3h.l-tuJl pH) 4.,i-a5UI ^Jl.1 , 0 .. > ^ Ja^- 4- 11 1 (( *1 1a ^ )) . A-3L4 I A 1 $ 

. jlaJ I J-C L £u&1a Lq AaC ^a^all 4 -xqI^JI S^l^aJI ^j^qj-luj .S^)l^-aJI 4_a.^ A ^jjjlAj AaC 
4 -lqSL 1I Jjl AfljJull ‘^^Aj ^ 4Jil ^1 — 4_ilc JaLflL^JI ^aj Lq W \ in aJIaA JjI ^A-xjj 

.^g^JLojuJI ^Hl liLfiLaJI 




fJUJI 03 ^ ^.Jmi 

I 4 ml^j LoLo3 Cjj^mS S& (_£j^= 3 ^kl^-lo 3Luk C3 l5> tdLlj ^°3 

Ji 6 * ^J-tlfl JJJU Ojl (( 1 ^jfcl^LkJI)) 6 Jj 5 > t 4 -ijjL. 



MU 



.5jJ»L» £3111 ^ jlc 1^x3 mu I 31 4_i L^ \ 1 1 3 4-uj1^j 

3-^1-fl ^ 3 l^3u2fc.3i I 4 -L^ujI^j SjJ 3I I S^l^aJI ol^-lll j}JZ> lj^i3 1 1 6 -L4> 3 10 fl 1 1 ..c-jj) ^ 

6 j 3 "S. 11 jJuUO-Q ^ (1A^ 3 *(jA * 11 l aAjL- 1 l Q*\ J^-^QJ l_Ll jLll 4 juAJj £-Jci!Lujl> 

.SjjlJI l_L> j_i 1 3 <33^JL» 13 jja-J (g\ 3* a. 3 ^lj j_^^j 'bLs j-J 

Llj 1 j_> 3 La * Lo J^xiu jJ j^"" S^> 3^J I i j Li ? S j 3^J I llIIj I 3- 1 1 3- Q-S 

43l ,.\fl*i all 3-0 3 ^ <s ' £1111 3 ^ ^1 * 4_i jlw 1 1 L>-i 3 ) ^jjl-luJI ^llll 

£ P ~' c 

-c-iLi 3 jI 3 *° ■ j>-^ 31 ■* 3 ^ -3fl-^ ^^vjj_i t 6 j\jzS1 3 4 ,q ,1 -V 3 ^j 3 ! 3 p^i) 

S 3 K*i 1 3 j3xi ^^jl-luJI ^llll 3 j[ 

£tJ-i-i 3 jliC jj > "1 1 4Xq15L1I I 3 1 4-) jJLujuJ 1 4 \ j, 1 a> J 1 jLud-il 4_iL=d o_> 3 

lo£ UUj cilUJI 3 1 j 33 3 jQ - j ^- LJ 3l 33*-* 3 ^j . I 3 *- Sj3-^J1 

*Ldl — dKl^L ^■XlX^-.U S j\ * M& ."ll At/lt-^. 3^ <nH Lojoc 3^ 31 J3V1 * 

3 ! 3jJ^» 4-i^jl-uJ 1 4-1 ^>tViH A i t 3^3 ^4-3l^>3J!) Cj 1 \ \*S til 4-C 1 \ is~\ 

.Ijjl 4jJ^ 4-LfiLi 3 I 3 3 ^^ Cj 31^^11 ‘ «^oJj» L^-j^ » SjLU 

«• *M w 

3-o 4 l luo CjI 0.0 l^ji ^J-u 3l£uL=fc.3H 4 3 u,i l^-> 3 1 

3lLo \ <nQ 1 4 J 33"^-*- a ^ ^ Jio 3 ! 4_>L^~i 3 v^ ^3 - d \ 1 1 v'-N 1 ijUJ 

.4JLxJI 3 j I 4 J cjU-=^_i ^aJ l ^.’i Ij ciUj 3 3 j ^ cL_>_l 1 jl^-U 

4-i jJUxuJ i i, 1 3 4 _i^jlju^, Jl 3^31^ jjxjliil JjIjI 33 

fU t N V^\ A 4_i-uj cxj>=^! Sjr^i 3j .Count Rumford c3^£JI 

£-jLl^uq 3 -i-c > ,i.fl-i pLiiil dKl^l 3 ^- 4-^IiLlJI SjI >=JI 4.ia$I ^ul, 1 a 1 q 

i^3lUI itl^JI ix^ 1^ jib aij 3 iijliUI iiilil £±uJ\ 

3^ iijL^JI 4-iwO^JI 3 ^ 1 * *n fl ^ 3^s3 .4-23UI 4.li-lfl H 3iiJI LL3 uL^ ^ilj^I 1 4 .ia^ 
^jxj! > a .1 ^ 3 3s^ ,4JLol^JI ^ 3 » j Lfc^j-uo^o 3 ^ 5 ^ 3 ^ 3 ^-oj ^ 

.3 3^-^^ 3 S J ^1 1 I fl illCLi L^jl ,_\ j) 3iflJI ^tjlj^ju^ LtUaux'gJ 4 -uc3^^ 



J 5 t >1 ikal -V-A I t m I >II1J ^ 1 X \J r\ 1 t^cui iuuo .(Benjamin Thompson) 0^3 J- 1 ^' 

— fr ^ ^ M _ t c ^ t. t _ c 

<l«jl 4 -i^jl.<aJI 4-ijk.Lll i JlC k3 ^kJl .Jjjk-°J 0^ oi-fijlibo 4 c-Lilil Jj-lJ 

f S' 

.^, 0^1 Jjl y^-fll k 4 _xjj(jjS^! 










3^° 4_ua^ (jg\ 3^ 3^“°-* <4 fl \Q^ II 3 C-jJJ 3^ (j^lj *3 /nl (3 J > 5-^Q W > 

LllA/7) Jl pkn J^csJxi 3-^^ 3^ -j-LflJl 4,.\o*£ 3^ J£3u (^Li (j/i 5 a * 3I 3,5^ 

•* 

3jj jJpli 3I 3^-^ 3 ' cjL3| 3 £ ^i> jij .4 jJL>. 3 3 jj 

yA--ujA_i 3K Ijj Lo 3 ~v. 4 jjA * J^LuU JA^ .S ijlLi £ijI ^1 1 >1 lA i7i ^| ^Lja| 

. 6 Ju Jjs* S^I^- 3. >tV\ > ^3JI Sjlj^xJI 3 ^ 3 jrLfll^ < La^AJk 10 *L > j % fii-ll *L>jK ill j l is\ \ I 
l^L jjj^aj ^jjLsJ 2^LL> ^fj-*-^' jLu-^l JJLi £-3 'j-H 33 

pliJ JA < )^i aJJI 6 JA> 3 I I^JIa .^^_*-aJI £^Lil 4 a wUt 3^_2 w jL*-J^L 1 ^JAj 

1 4 1 V\ ’^Lj S /.ixo cj\ n..\ m% 3_o 3j)53o 3^j 3 I jj ^! (£j * mil ^JaLLI 3^ 

y\ mi qj. 1 I Ija>^ . 3 Lt ^jJI jjjtJI 3-° Ij’Li^ j^l ^ <nA,l I 3 L&jIaaI 

5 

i 6 J_iJA 3^ :i -* s 3 .4j_)jJI CjLj^ji^J^ll 3^'^- CJ S-Li^fl^ -II 3C LLo j)fl Qo 3h° l-i^- 

.^•^jlxuJI ^JaLLI p- ^ ^ 3_o j_ijl 4_LiLtu_u .3 ^ q ^ ji < o j. ^ “ I 

cj Li ujinj ^3! I jjb lj)Lvl I 3-° 4_ij l!i 4 jla 3 Ll4> 3 ^ 4 3 1 > u L^_i^ 

«• 

^1 jj .013UJ1 3 1 ^ JJ-ojJI 4 <4jj, * 1 1 1 J I 4^jJq3J 

** 

Joseph 3 LojjJ ^jjaa^J >- ^> 3^4 . ^au^aJI ^j33-i^JI ^La iNA*V 4 -Luj 3 ^ Q ^ 
4-LLlL^ 43 j 3 3 axolIL 3 3U 5jl ^ 4^jj ^Laj Louis Gay-lussac 
c3l3 ^l!l 3j ^1 3UJI 3 oxxU .(plj^JI 3^ 43 ji^) 

43-uo^n SjIjj3! 4-^vj J I^uAj 4^jj 3 1 

*+ iT 

4 a ^3 3 3 I jj ^ ^jjl-lJI *jLLI 4 C-t^-v7 3 3 4 \ ^* /nl I 4 4 j k 4 1 1 Lx3^ . 3LiU 

** M ^ 

Lg3 a q7 x 1 1 3- 0 3^ 3X3 3 oLLi^Llujjq 3L3^-3I c3t^ IjJ) 

J51 4j=kjJ j[ c^wije 3 I aj ^1 3K 3Jj 3 U jjLLI 3^iv aa^i 

M M ^ 



4J ii aILo . Ij l_3i ij>=3JI 6JJ5i 3^3 4Jal m i ^ 3 CjjI^ Lo^o 

4 3 /n i^j 4_o fl o 3$i 4 fl ifl ^ 1 1 3,5 4 4 j^jJLj 3 I i, ^3lJ I ^ 1 is ~\\ I 4 3 <n I ^j 13 fl o l^)-o I 

.Hie Sjjo j-^-1 

«• 

4 5 a a 3 4 j^p3I wJjL3jJ I 4 3 ful^j 4 j^jlx 3I ijjJillJ 4,3 1 (3 ~i I ' 4 jj^3aJI Ci^Lrfc. 

p ^ 

3 I Ijlaj>. 313 . N A£ • 3 James Joule v o ^jl Lv > ^jl_t3 * ct 1 1 

M M 

4 i i mm 13 4 j^jl-oJI 4 o J^i\ j I \ I 3“*^ 3^° 3Jj 3 ^s 5 *3 JLlu 

l^>^ Ja^J I 3} 3^ L^-jG^vjuu 3*-taJG ^^A-J Cjjl^ • 4 _ljLL I 4j^ 3> .13 

3^-i 3I JjLlJI ^--Ji^JuuxA Ja 3U .Jill I Ji-O, I iSj ^ - 1 LoJjlC C-LLI Jj-o LoLoa 

Sj l^-ix. II ^LshJI LLo^ aJ j J) 1^7 1 1 4 lLaC 3^L=fc- CjyGl 4 Ia-oj^I I ^xikl Jj =3 3Jj 3^ 




^JLaJI Cj j-£> ^ > i « i j I 




. 5 j lj.~x.ll w KJ. I l£l 1 j_i j~x"\l . \ -v ~ i . 1 1 1 j i ^ ~v 1 1 t ,J j.tx. 4in^ : V-l 



^.\ji > chi 4 i q .^! 4_i j_*_ujJ 1 4_j 1 jLu^jl 4_>L^.| . 4_i LLJ lj 

1 Lo 4 4 \ \ \ \ l^_>_a 4lnnj 4 U m l^j p LL 1 v 1 "v *i 4 _> LLoj ell i^ . 4_> ^jJujj £»j L a 

< )j 4ajlOj£. La ^A IcslJuloJL) dJi Jjl 11 — > ^j\ j^-a_> 

% ^ P ^ 

Ijl U i^ljj J t J^x. 1 j 2 Jj^_£Laj l"a-j (JL aC.1 l l^-J ci^ 

(Jjk.lj ^lu^Jl (V — i JSLjj) c-La L^_> 4il j^i^^nl (J^.lj Pacllle wheal ^1^JL» 

45k y^. ^J5v X~ILJ 1 ^ .v.^. P LI 1 U> Q ~ 1 jj 4 La j ^ j_0_> J l^J Li ^0_uj_» 4 > * * P LL 1 4il ^ia_UJ 1 



p •% ^ ^ p «* 

.^IjJ^Jl jjljjCJ c-lll Sjl J-^ ^JuJLuj Ja jjl jljl .^IjJH 

4j-> 1 CjLj j^*\ 1 1 Jjl^ pill ■_» 1 Q~ *<■ Ajl^jJI ^Ij-lSjl ^jl J. i5x L jJ ^jIujJI d>l^ 

4 pill Sjlj^- 4»^jC 1 r * * i * j 1 Ijl 4 »uLj A^»a^ . ^j-uj! 4^^^ 3 ^ i ^ J) * 4 * 1 (^HiLo j-zJ I (_^l) 

.^l^JSll 4 1 -^x c Sjljl JL±\£A\ (JjLmJl Ljl^.1j 33 ^ ^jl j_> 1 elli 3 ^ 

«% 

p , ^ 

^jl j-ujl_La ,J_Jj 4_>jJ ^ \ \ 4ii Q 4Ajlj^iJl 4^.jJ (3 IcLfljjl (J ^ in Ijl IjSLaj 

^1 j\j&Si JjC- p^> 1! OJ-^xJLi Jjl ^1 1 j-v^lj 1 6 j l^.~xJ 1 iJJLtl J 1 

• Sjlj^w « ^_a J_i )) 4 jjt-x. 1 pill 
•* 

a' ^jl£ 4_^jj j ^Lfljj^fl jl ^£jJl J-cj 

4^. j J <3 l J J a Lc Lflj j 1 1-y-x.^l 4j Li 4 4_» ^j-o LiJ 1 4 -Uju Pn ^ 1 1 Li jA_a j^a j\J 1 1 j_A a. a t 
24^ 5 J l > a ^ 1 6-° 4 ^ja» l \.fl 1 4->j '~k > > pl^x.| ,3 ^ .^1 J-lSll Sjlaj Jj-^-a_> pill 6 j Ij-^- 



iaLLJ! q a 



s- * ~ 

£-jlo^a <AaJL> £\^\ SjU 3"° ^Jja^ JJLrJl 3 -0 4 u > o 4 aai^ 3 -0 

4_flLxu-Q 1 Ic^JLiua ^-l^J^jl ^a^Aa I g VC x\> c>3^ L) (3 j^ ^-c-j 3.* * 4iLLs-a 4 aJ>J-S 4-jlj)l^v4A>l 

A^JLlI « i jJ-udL^ 4a I jJlC tji^flll I A-A 3 JjLulJl Iaj3^jC Jjl &an jJa^ 4 /.hQa 4 \ \ ^ 

4 J 3 Ltu.l 3 i 4a 3-3J 1 4_j 3 3 * »*N I /j r\ S^5J1 oaLa 4a^ ^ > 3^9 .iiLuJLI 3 

*% 

3*-*d i (^jaLlA 4a£-oa cUja^ t4j^Ici ^3 -£-auJL> 4a l^J^xJu'bU ^ l xl jjj ^A_ll ^-A 

3 pLflAj^l 343 " 4," t j, ^ ~ 3 pLLI <4 \aK \i. wi 6 j^ a a £\ 3 3^3 . lc> IL> l5 5Lu15L1I 

kM 

3 1 J-» 1 S j I 4 i a*S ^ I i \*i 1 1 1 1 4 _i53o I < p Lai! 4 ac3*J I 6^ 3»^J 3 L 3"^ I 4^.^ ^ 

a£^ .Sjl^3U ^_flKll 3-*-**d I ^ a_~x 1 j*\ a^ .*ji>j_3-> aJa 3jl3 

** 

1$ '<> Q j 4jQ_LflJ 1 LoaIa A-'x^^ 3 -0 ^3-^ Jl* 4 q1~^11 aI^U 3c AAxJ 4_>J ^ til jIIa 

*1 I aJl^3 ^ ixui J^J^d Jl 4aL$ 1!1 3 J^ 3-<^>3 -SjL^iJ 3^^ 



>• p. p. 

3 oLad-c <_jjL^.l! 1 63 a 33^^ .H»j-^ iJ^jill 4 ^ toil y^ 3il j I 4 aLLL> N a^ajx 3 

33-tlJ I 3 I 3s5*^^ 4_2*aaaJI .3^^. ( >jLx-J 4^ / Q_a 5 'Nj \ 4_jLc. 3 31^2^ 3LxA Ca-»1^ 

2 ^ ^ ^Lc^j' ' T \ wn J 3* 3^e 

3^5 i4r^.Arv ^<0 4_»^jljjjJI 4->^. Lf>.,ill 3 > 5^- 4 3^ 3^°^ ^1 6 jIj.^J3 



>-Lij^a 3 • 6 4q \ K ' 3 ^aj (_^3ll ^^JL-ljuJ I *_jLU 4jq-uj 1 ^ 4 fl j a a 

3^; 4 _iQ^ifl^l l 3j ^4_5LL=J I JJ-U6 3^0 6JJ-LO SjIj^JIj 3[ 

u 3 j)7^ c>^3^4la-ujI 3a^ . ^_loj iSLLa ^1 4^^^. 4_5LLi ^31 j 3 ^ ^^-ijI^-lLI 3^-3jJJ 



. 4^031 j^_uD 3^0 6 j^-uD 6 j1^3I 3 ^ 3 I Ja ^ 3J3l^ Ll3aI ^3aj 3*-^^ 3^ 

c 3“*-^ 3^“ ^ 5 - 6 ^ 3^^ ' ijL^aJ 4_saLaJ1 4-oLqJI 4 mi II Lai 

M 

3 1 ^-aL^a-lua *^| £\^\ 33s5^ 3^ ‘^LLI 4a 31^ m 1 3 3^-3^ OAauj .Sjl ^=JJ 6 JaJav 
3JjJ^ ‘3^?“ 3 ^ 3 ,J n 5*i 1 1 3Jj 3t^ .(4 ^ja^a) 4 tlfl \ 4a I I AC pLoJJ IaaaL 3 * fl r 

f- (■ (■ 

^jJI La 3 U .tijl pLo ^-A < ^-3flA ^1 4 ^^a^j ^jjl pLLI 3 I gUxl^ul 3 ^ Ja 

6 J^-3 • P - LL 1 I flA c 3 jijA 1 O HjJzJ 1 ^y_A 4 a L=*^! 1^ S p LI I 3 4a3.0j ^ 1 4^!a^a>a ^a 

(y^jj J \ A ^Ajj 3-° 33~*3 j L^aI ^AJtAJ <H20 ii^JLLI 4 aaLcoa^JI 4-xjuurJI oLaa3^^ 
** 

I a l*\^ <(Ja^j^a sZjIaaj^JI 3 I Ja ^ «3 7 “ 3 -0 

H M 

6 A-A d j-=^j ^aJ I 4_5 LLJ Li Sjl^j-sdl 4^jj 3^ ^ **^s 3 »Lfljl SaLLI ca^. i 3 ^ I 

4JaLaa3^3^ 4^^>aw 3^5-1-4-aa Sjl >JI 3^- AJ Ij^-A^ . 4 aa I CjIaa3^^ 

.6aLo1! ^aaJjj^JI >A^-caJI 3 ^ s 5 “ u= ^ 5 -° (_ 5 "^ 

«» ^ 



>i vv 




* * 



p 

fJLxJl 03^ (* ^ *0 



3 I Democritus 0 <.U> ji^jj ji^l c_a^Li.ll ^ J3I ^.3 i — ^ 

j % >,<cJl 3-° <pLuJl CjI A^-j) 3* 3 il Q AA£ 3*° ^ j)’* A ^JLaJl 

M 

Nl 1 U Iaa^. cILla 3 ' jl 53^1 3^3 .atoms cJj3 l <3 ilc L&j » * o3 

£ 

oIjaJI 3 -0 * Q ^ ^ £v^3 3 ^ jLflUcI aJLl& 3 ^ ajlj Lo_ls^ .cJ^aJI £j^3l 3 -0 

3"^' *—SjAJ U~ x - i 3 .Lb/LCj <pl^g-llj '3^ "j? <<_j3u 3JI (JiLo t4 Q Ju 'N <0 SaLo 3^ 

^)JLual^ . Cj Ll^j-O 3^1 * j ^ J -0-Uj3 ^3 1 4 Q 1" ^ 1 1 d uIlaKII aI^-LI 3 -0 ^ 41)13-0 3Lui 

M 

^y> j/n oli?>AI <jl 'Jl .Sjj o“f-!j .molecule iLj^. 0 «.in ^^il ^ i->£ 

« ^^llaJI .’"I Sjj JSj, LM a ^ . ol~-^ a p ^_j <CjLo I j l^la J_zfc tdjl^) j 

« ^ " 

oljjJI 3-0 l$3Li^Loj 3-0 Ipaj 

SajLujlII S^iLll^ .4^j^JI 4j-a^^ 4_5 LLJ I J^c JaLfl_aJI 3^'0"^“' aLIa^j l^-u lf3il I 

. 4_u aL^J I I J1 1 A 

w» 

Ca^U V 1 Cj 3 A^ 4_A^)_3l 1 1 ji. I m I ^.A/V 43 I 3^ t t— fijJlA 133 I 4.1 ^,?v^Lo 3-0 A_i ^ 
L^xu-fl 3 CjljA-lli .Jjucdl (3 j^Ji-o 31 ^ Lo£ 4_a i *UJ I 3 4_i_tuLaj*^l pLlxll 

M 

^'Aiobf^b oljjIijjJI 3 I 3 SII jA-uj .ol3jJ\531jj 4 jLij 3 ^ 33 J °^AiO^ 3-° 3 s 5 ^ 

& 

pjll g-Ll^-j t Sjlj_=JI ^ ^ q \ t ciUj - >*-uol 3 ^ uj£-^ 

’*(S o' 

M 

3tc 3 -0 Jj) ~v~n Lo jA.C e-Lil 3-^° SjLo Lo 3jLl1cI 3 

*^) <ljlc 6 jlll 3^13 Loj 3£. . ( j i I a ) j-oU. Jl ‘(^Lo) JjL^ 3 | 

6L^-jI (_3 3 3j^.jl..ij) .SjJsIj ^yOLjt-u * \ 3 cjL3_»3-9J^ 

' ** H ** * •» * “ * * * * ** M* 

lc» * <^o 3i-o) ( 5 JIX. la i3 " ' ^ " LJ 4 j <n jJL)^ . 4_JjjJ | - 0 4^j-^> 3 ^3^3 3^ ' Q(3 «o 

3 I 3 ^-® &L^»3' <s^ 3 olilui^ ol3jJ>aJI ^ t(LjJ^i. ( 5 UI 

** «• •» * 

^ £ 

3 y'^J 4^>a3J 33 ^ 3 y'j-®J U 43 L^. </S X t 3 ^ Aj 3 Luj^ . I Cjl3_»3a- ^uo A Lucuu 

I313j Jik3 31 Jlo ^T Jl ljl£ lli^l 3 U .4^^JI <3Udj 4^^J1 Ju. iiLi^JI 

<J2j Lo A 1 1 1 1 ^>-o yO^JI J > 1 i A-> AaJ ' ^LxJl cZjI— ^ jLjfi <4 jS^_xJ1 - ~^~ ' 3 ^ loP- ^_y o 

3^*3' > Lo 3^O ,JJ 0 • Oj La L a^j^j 1 3 \ ^ WX> t Julo^II jUlJI oljLj^afc- ^jq 

.Jl_lo'^II pI^^JI AaLx3j>_^_i LoLoj jJqjlH Aj13->3^. Cj-laJ3^.l O t4_fl^JtJ' 3^ 3 



( JjL o -a. y<Al) ^/l^Lo OJuC. JJj»JI ^-Ajutal 



\XA 



aiiui 






l.fl \ £-a ^ jl is\ \ \ <^11511 1 *\jJo-u <jL*Jl A ) jyj £-a^ 

i 4_j Lft£ j LiJ I J jy j La . Lfl J I J> UlJ 1 Jj La j\c 3 LaJ I ^ La5^ 6 Cj La^-ujj 

La Aa. 3[ C J [j La oL*-» 3~^1 t4_LiLuuJI 4_llaJI 3[ ^ a^~t t < ■■ 4 JjI v S^-XJ 

^A- 1 b j\JUua » > j LaJj 6^5 Aa . jy 4j I . 1 Vs^a. pLajI > £ua ^xjl i^Vi J J fl~> \ il 

6j^l a II 3-^ i^y* t<a] 1 S^JLlI 6A&^ 4-U^^Sk LT^) 3-^ 

** 

. JjLJI SjjlJLa^ tJ^Jl ^^>$-11 Jya ^Aj-ftll ^-xajLfl * ^ <3 < '^-*-> 31 *— sLubu 

iLjk 6 jrLfl 6 jl Axu ^j^Ju ^3.a» (JjLoj^! I J ^_a^-a ^JjLtjuJI JJoj-uj 1 J&Jb J 

4-J 1 4 l^a.*^La-> dJ j jmxQ. \ ^ .pJcxaj ^y^SsxuM 4_XjLujJ 1 ^Jjl^xaJI ^ a ^1 u-S^)-*-j ^a-j^ 

6 yA-i-oJi Cj 1 jrLfl ^Juc. ^ 4A j%JU_) l ^ 1 J^^a. I a J lo> 1 Aft 4-5 Juub ^ Lj Lxa. I 

yA Jal 6y\_iS* 4 ^ 7> a 4A-^-u p^£^aJI ^Jculj IaA^ .^JjLuJI ^ L"wm 6 Lad I 3^9 4-J LlLo 

, ~>l\ -v 1 1 Jya 4 _Ja ^JP ^jJ I ^5.1 1 4 I I^-N o Jlc. u-.il a*i \\ ^yd 4 \\ a*> <6 aLaJI 

%• 

(.4J 4 i/O j\j , *_a oLaAjus d L uS> L)^ - * ^ ld^ d~* Ltd 1 L>^ *■ 1 

Aal^aJl 3^5 .AaLa. ^£. 4-j L^-jJ 1 3 K A * /lt0 La_i ^_]jLmJl 

** ** *+ 

Cy> t-isy^ j-c- yy j\ aja^ 

** H 

Ijja. p>uljucu • , ^ L3k, l s 5 L)^^° 3 **1 Sj^La-II ajLl>j-^J1 

4^jjiJl ^jfi> L^-A_xLi!1,iau> I 6 Axca-^J 1 uA- 1 ^Sll 

.AaUJI 3 4_a_fl^-a ^4 -j_j JjALII) 4-jjl^jji^Jl 

j\ J 1 4 la “>3-J lj 1^>-Q SjLLl O^UJ uALlo^JI J^-a ^5 ill Aflj 

*» 

\ Axil 4-5j 3 i--K «4 K <<ifl 5^-ALLi)) Lu5> A^^j ^ ^ -4 q \0, \ll , ijLa-jJ 1 Aj-a 

£-a^) .S^ljuxJl 4_zh.^) J A I a ^ \ L i SAalzJI iiL^Jl 3|. 4 _j 3^*^^ 4JL^J1 ^j-a Sjlll 

L> L^ 1 1 J->^ ^ . 3-° 1^-1 L 4_a j) ^ Q CaI Ij La Cj$>£ ^ a 1 1 6 AA 3 v L^" 0 ‘ ^ 3 

^ ^ Jj 1 1 (cjLujjaJI) oLajuujLa. J^-a LflJ^ Aa l^.rxJ I ^ 3^1.5-^ 3 

. K \\ 1£La 1 1 (j\j lU-fiJ 

«* M M *» 

Ja^-> S j 1 j-^-1 1 3 1 ^ 1 ^ ^ * 3 v 1 Li 4A_» LtuJ I O LcjulA III 1 Jj-a yLl^ ^ ^ I ^j^-aj ^ 

. LLxj ^>^1 cJ jkJA^ui L^Ll rx. 3 ' SjI^aJI 4J3|^ \ \ 

4u^-j J 3f^ * 4. ft i a 2x .11 3j . « 4 -jja. Llo )) SjLll tljjA- LL^j^-u dju^_u Cul^ 

4j^a Luaj ( 4Ji^>-a O La J Ludj 4 Lwn 1 4_j Ijj J)ja. 3^- 1 Ajj ^ a1 1 ) j LiJ 1 bj ljA>« 

4-La. ^jlL 1 4 a. j^-d 3 • Cj Ijj 1 3U 4_ij ljAA*J 1 4aJ Lfljj^ 1 45C j -v 1 1 4-5 LLa la (jjj LLLa 

ijjlxJI ia_>iJI Sjl^. i=.jj J jLc- j s c?>?J 




£ 

aj LxJ I o 3 ^ j L3X 1 



N "V 3^3 1 I < 3 <L ^" txl< ^^ ' CjLX^-^-) :4X.LoJI (3 (J-ua i * * * — 1 Llj^JL* 

«* w 

I 4 J *4_hiAj 4jjLLx)l J^-uj^Xa I 4 J I X 3 ^1 ^ 4a*^ J ^y ii^Q 

^ . ( 1 / 2 ) iji v / 3*^3 -v 1 ! 4 -flUa /j I jX . w~ I j) — 4 x.LluJ! Jaa N * • • ic^fuj 



jLxJ! ollr^ 3 U 3-0 v*^ J P t£>?- < 3 . 5 ^-* 1 >^=H 3 

CjlXijJiJI ^0 0L0 J-uzJ P^3“^“ (j^XjJtXj) bjyLlxA (jAjLAJ i (3 <Aa > A.jl i/Vt > 

(.iplUl j, 3 ja 3 ja 1 j N • • J! L>J^* 

4aX»3-^-Jl 4_3 lj»JcJI 3 )-° j^LlLI ^ ,Q ^k., v 1 1 33^ >A-tv t 3^ 4 l^v^Lo j-Xll 

g p p 

IjA*. 6_A-ijuoJI pi a i.uia II 6 JaLuJI 1 K^yJ\ ^ii fl ^ jJl < tXi.ii.XA 1 Oj^-JI 4 a Jlj 2 JjS SjLqJJ 

Brownian movement <Lj 3 I ^aJL 4 ^ j^JI £>!& ^q-oXj t J^l.^ (J iXUIl 
5 Ttiot Cj L fi Lt 1.1. 0 33 1 aa 1 cJ^) "v X > <X> *">■ t^.UXXj'^1 ^.J £. ^y 3X2 L^_i 4^3-=*- 

. I .XLa^ < JjJLj oL^Xl t3 4x.^-axj ^3 ^aJ sUXl (3 ic^vxu 6 ^vjlj ^3 j-o. \j d Laa 1 ^ 
oXa >— i 33 Lg_Lfl c,uu4i3 \ ^XJ' 4^ 3 -xJ! £>X& ( 11 a^ XJ3 CaX> 1 j) 3 aLXXXj 1 j^±£ 

4j^^ 3 ^XqJ 3 . LflXa ^JLaA^H JjLuiJI CjLL> 3 -^ 4_1o_oj1^j 5^/v x <^vl 1 qLa i 1 

. IXjjj^o « ^j.m a ilJ t ^Iji_3j)) ( 3- 3L2fc -j 1 ^LxiJI CjLajl-uilj>. (3 4^>-=»J! ^ys 4 m33 ^^Xll 

jLLjI Jj-fl-i La JXa l Kx J-JX£ p (j oj 3 1 

. 4_lXXu_i 4 IXq a j LLs^! i i uj ' ^ 4 X-^%-ua ^ Lxil 3 Q \ 1 1 Lxj^-aJ I ■_ \ j-^\ s .CjL-aJI 

C- ^ J 

L^Xa 3 j A y& jl JX.I , i <4x.^-uja X^a3iT> ( ^ J jl=* 4_a j. a 'v 3 j jiXJJ oi3_>3-AJ^ 

JlC oiX>3^J^ Ig-o^lcX ^3J I S^iJI Xl-uj ^Xa Us 4 j A 1 1 .4j_iUi 3^ j)l J.-a. 

*♦ 

.XL^JI 3 -^ pL^JI cjIXi 3 ^* .cjj3^I^ LaJX ^IwLaJI 

4_lA (Jjj^Lqa Cjufl^JI (3 ^LLa^H 

** M w 

j^x. t^Xlj-ll 3 ^ j ^ ^3 1 3j-2k^ (3 c jlX>3-7 fc ' t^JLui^ . I t*~\ 3X-1 jl11 3 olX>3-^-^ 

4-^^i^ \ Lo ^>1 J-fl . aj AJl ict A -ua 1 1 3 -° JXwUI JaJuxJ 1 3 ^^-* *3lLufc 3 ^ 

M «« 

X13H (pl^ifc 4 X < A.a 3a ) ^)Li^.L> jU^\ 3Xlj -Lx*- juX J} J JL^2fc3^ 

J dU3 3 -a J&\ ^LU^il Jl J^XjJI Jx 3xs.j j olXi3^JI 3 »a 

-U3 _l^ iaJLjuXJI 3U JjXlj 3^***^^ 4^.^J lu.ij I3li •J^UJI 



y ^ J±^\\ ^ L^jU oLj>j 3^3I Lol .Lt^J wjjimjjlwj JjXgj 43^31 SA&Lt u l I a>La i < ur^J I 

(Jj-o yuXJI 3^ ^j-4~> 111 1 il JLid 3^ *3^^ • r 1 ±jj si I 4 U j i 3 » ~* 3 1 ,j ~'^'~ JX<7i (_jLj i 3^ 

3^1 1 (] <iiO > 4_LxuJi 3 4-i t ~k j I 3^ 3 -uj-ljI j^juj -.~it c > 1 3^- 4 J> jo .1 5Jjl A^^-> ^ 4 j 3 3^^> a -' ~ ‘ 1 P-1- 3 -* 1 1 

3^AflJl) 4 . » y^.'JI 4 tj-I^yJI 3c. 4JLija JjI 1^ A jvulJ 







»j JcJLdJI ^ ja 3-La j ,j^\ iSLia i/ltdi i<> cald^—dl ^ dad 

^ c- 

Ji fr ^ il j\?e ^ j LL^I I ^_iuuO-> La JlaC 

• 4-i.J^d l)-*-* LaLd Cj iL-iJ^-d I 

^A 3jll 4 -lC.^aJI Sj^oJl ,.\jj 3 .Ldad 4a£.^jJI Sj3oJ 1 Afl Q ^jSlI 3^“ clJ 3 

** 

^ \ 4 4_s^Lcu 3 Juzv 3 4-a*^J \ ^ 3 ^3-^ 3^)3"'*“’ 4_^v^ ^ 4-o^^Lll £^3^ 11 

JwJLflJi J \ fl 1 1 ^ \ \ j^J I ^J-C. IjLojX-Ij . oLi_j I iSUo Ir^u^Lo 3 J L) j dJ J 

** M 

3b) 4^j_^JJ 4 o I t* do JoLoji 3- 0 tjuaLiJl 3 p l£3t^ i 3 i— >l^jJJ 

4-i£.^jJI I J^A>^ . ^ 4_J -vl d 1 4_»J_jjJI ^1 33"Lk*d -ioLoj^l 6JA 3 0 '-^d 

. LflJlLdjQ 3 j)*^ 1 111 LgJ 3-^ ' d ' -LLad U. ^ \ a 3 ^ .4 0 I" x A 4 Q l*t -N. 1 I jl -A 1 L 

•% 

3-^ j_> ‘(3-*-> (JjLuj 3 * ^ J dda-fl .4_LolSJ! Sj Ij^J 1 a. ^ a * 3 ^ 3^~ ,< 1 J 3-^33 

Jj&±x> *(jj>A Jx SjjJil ii ixCir^O JLc 1 — il>*ill 6jlj^»Jt 3)-° Loj 6 

•* ** 

■J Uili JJilj ,<JaLJI 5JUJI j cJlj U ylll ollj^JI J£ «> 

«* 

Lo ^U^d jjr» ajj .JjLuJI <3 4dLLiil CjLLd^d 4-^^ j 3 LcLaj^l 

0^" lJ[ 3->L<dl 3^-d -^ 3 oLj-»3^^^ o^-* 4-la..^'^l 1 (J 1 -^ < >J A3-U 3^)l^2hJI 

%• 

^ ^ * «• p 

^La3^l * ~ < w \ ,,,jj olgjJ)-^J I i5lia 3 j L> 3 3 ^ xu3 *m 4_^i L l^| ^1 3 ^ 

CJ^ L^J 6jl ^pjl 4 K A> ^ SjLai! ^ ~ ^ ^ J^Axll r^^L» 

*» •* 

^jrv_>l ^-C-l x.jL»rvk,,.> ^jJI^ 1 3 \ n 1 ^ ol xi iiii% li CjLoj^lrtin a ^ 0 ^1 6 jli! 

M «« 

t-Lua^j ^tja-Aiu K i\l5v-ill l)-*- 2 ^ ^ ^3a ^U3 3 ^ j> ^ .IS^uliJLI 

P p 

J^xfl ^1 £-^3^ .Jja-oliuJl 1 3 I J 3_/\-l£Jl m.rv^l 3^ d^LJ JUs^jQ 

f^J' ^ ^1 {^3 3^1.^611 3 i (] molVi au) 3^v3f^ 4ji.Lc. JLc. 

. 3^ j-u\ % II 3^111 3 4 \ \ n i \ H 4_i^l3jJlj 



iSU^JI Jlsl JiU^JI 

4 4-^1 ldl ^)^-i-o 3-0 1 3jj^o J-i^ L jJ [ * 3^)3 ^ ^ I 3 L jLii 4_s Idfd l 4-xfi La LLaJLxj jJL] 

^3^j3_>J1 Jj-a) 4 13^1 ^ 11 qLoj)-)cl 111 4_4XLfllda 3^ 4 _pLL>^ 4^^cdl 4, fll l^j) ^A 

. L_s j33 4 JL 1 L 1 4 ilr. Jolfl.rvJ 1 a*i > L aUL 4aKJI 4, yK .\Ka 1 1 iilkJI lxa3 jjujuI 

P p 

^ a.% L^ 4_i^-tu_^Jkl 4 \ 1*C 1 1 4_a LU 1 1 3 I 3ui_» 4-> Ifrd I 3 L ° j)^ * '■■ 3^ -Lid I 3 ^ 4jliiLj 




c . 

ojj-A ^Iksl 



3 ! Jlc ^Axj^ - L ilc 4k a 1 "v H *kJ L ^x_u ^ ^_j-o 3 I iS Ikjj 43 j_z 3 I is Ik 

.LkLxxi 4-L» ^ t cl ^ 11 j J^JjljJI 3'- J J ^j)~k J 4k.Q_i (3 3l3kx31 
3 I 9 ( dlki^l 3 1 3^1 Lijij jij 

4 \ K 1 1 4_ukJ I Clul3 Ijl L q 3^ -kS.3 *j^S,.auft jJ-uj .iSLkll j^-lo 3^ 6j^u-o 

LaaS-C ^jJI 4_ t3 \\1 < C il 1 4 olkl 1 1^ uA 11 \ 4_i j L lllo JjjjjJI LajJj 3*-^ Sj3_aJ1 3*° 

M M 

^ V. M ^ P 

^jjjLxSJ 4 1 Lxit^ jL^jl 3^ A-i Mfl . is J-i LaJ 3^[ uXiO.i iijok lLLIj 3 I ^jl *3 ^ 1 

3^4*- ^.LS ♦J^.Lvvl 1 1-A. Ifl Q J±}\ iS Lkl 1 4 \a\ 3^ uQ “ 1 1 ^\1 ifl^JL-o^ 4kjl3ll SjIj^JI 4 . > •a < \ 

»* 

t ^*\ i\13 aM JjLluJI ^jjq Sj^A^~a 4 \ i n o 4 \xv\ 3 ^ ?tTi \"> 6jlj-=wJ1 4^xo3 ^^uLslOj 

•* •• 

5 ,.\flQ i ^ i5 IkJ I ^jAn j 3 1 ^ya j3 Lx! I ^j^oOJ i ,S \\ ^ £*3ij ^ 1 * iloj 

iSLk 31 i-313 l$K ( (j U j)^vT\ 3 *^ a > 3^^ 3 ^ 4-^kJSLlJi oak 1 jLS 

3 U .SSUeJI Joe kUcJI oLil fuj Jjl t (^j iSLk j>l 53^ <Ilk) i^iKu 

jj-us 3 ^ c 5 >^! 3 ! * 3 ^ Jj-ki3 3 ' ' 3 ' 3 ^°^ ^ iilloJI 3 1 2~uo3l 

JxLfl j jic ^xjouo! ^ i> vS> tl,.^..A^ .^^LaJI J i! 3 J * dLlj 3 ^LxLuj) iSUoJI 

~ p p ^ p- 

ii5UoJI (j\ A iAl ^ <Gl Jj^JJljJLj % !iLt-ol pLcJjlJI 

SL^-lLc J^LdoJI i!^j-a-o \ 1 4aK II 4ilk11 jL^ 

\-q v ' r - kLflL2kJI ^3 -j i3 LkJ I J Li 4 ^u3 IjlLuj L> 1 ^ \" q /\ >r ^ <^v \ L j - o_^_ou Jjl jk Lojjj 
.(NAVA-NA NY) Julius Robert Mayer ^Lo o ^ ^ ^LL^l 

4o^J Ljla p Lxj I ka.^1 j5 j . ^ A £ • 3 c j k 3 1 4-k. j 3 4 >xxS-uj J>x: Ik J-* k 

.LjuLLI 3 S^)i-aJI JjJ^Lill 3 !j 3-cxra^ 1 3^^ ^ 3 r 3 jl ^SUcJl cl ^Ac.1 

4 --v / ii \ 1 3 6J-u I 1 1 ^ /v / 1 1 1 ' o' j5 _>jLi 

jJoliil j f-uajl O' Jl 4J j -{^aJl 3 c£^ c> > ^IjkLujL ^i Ji -% H 

3^! kiS ^jJU 111 3 L-@-a»l 1 ^**1 1 J31 jlkl 3[ ^1 1 ^ 1 S^Lkl 

c p p f. ^ i 

• 3^1 ^-Xi^a I 4ny >«(! Jya 3^3* 3^ 3!^oo^.l 

3 1 ka .^1 aS^ .Lipl^)^ l.ft.Lfl^ L^xa ^k-£L> jkLuu 1 ^ 6 ^ii»UoJI £)^J j->La j+- ^ > 

c f- 

5 J-<k 1 ^.-vloJ 3 5^) 1 j^J I 6 ki> j Jju^q^ . 3 v I k-ou 3 1 3 ^ k 3 ! ^ ^x i ii-k 1 

43fik ^ * « ■ -v 11 l Q \ ^l, ik"i ii j i 4_k^k 3 LxA 3 U ^ jj. l^. J I 3 k 1 j yXixU (^3JI ^xjJl 

13a ^), U^-Qi 3 ^k-£L> j>_>3 J.3J . IS L*\. xa. 1 3 \ 3 ^ ^L3JL — k_xkJ k /tij^ll 

„ f- (■ <* C C £ 

4 _^_ tkl Sj-ukl 3 -° Lkxjl 3 ^kj 3 I ^ ^ Lajj-u=xo 3 I ^x3xx<-ul aS^ .SjIj^JI 3 -° 3 3 ^^ 

k_x^3l k x ^3 1 3 ^A-ukSlI 4_xkc Jkk 3J3»^ .*3 j-o 1 ^xjJI 4k-uj1^J ^ xixk I 




daiun 






£-0 Is LG Ji! I J a 6^1) Lla j\£. 4_£Ll^k_i ^ *t ■ -v Ji <> SjU- ^LxjlIj .5 

*_« ^LiU o' ^ ^ Ca^UJI j 5_>' o^' <jH? ( -. m.a.i i j^c) jiuiJI 

<** 

jl ju ^^3-11 i\K >11 JjLoJI 4.u^ j^Li ciljJ uillfl*! <nll (y\ -\ /ti*^! 

*m •* H 

<ji ^1 t^/JLslfLlLa LjJSLj jl j_i *^I JJl^J \j jl j^Lq jJalLcI iiLlxJ .4Jaq 

•% 

— * # f- ^ 

• j-=^^H oljLs* ^ Jxs l Q h IjJX k \ IL ^^LuJU jl Ju \ q frjrvl oijLs*'^ I J JX 

** 

pLu I J j)-2a33 CajI£ ^ 1-a.is.l I J 'Lai 4-jJLsJ.I iillsJI jl 3 idUj J__yO JjljI j_»La jis 
4-jIjlj 6JlA CajI^^ . G tSkoa Jjl-lL^ 3jj ) i ^ > <3 44iLk J[ S J m^jl 4^J^C. 

.iilkJI J_c kl a ^ II j_»U 5j^-i 

tJcXbl 43^1 (j <n <jJJj £xA=fc.J^!l <^_>L1 4 \ iu-ujJ La 1 i i <ii> ^1 (] m dLlj 

(S^ — -lSL^J' A? o 1 " Lf* '-5- ■UJLflj 6^ l^-^-J l J I j* * * 1 . 4 “ 1 1 1 4_»jJsaJ I 

** M M ‘ 

4ja.Aul^-A 1 k~i n L£ t Jj_fl <j y& dllA jSL» Q * jLL3 j\ JyL.c o ^ l$3l 

. Sxa Aza- Sj J-=* CajI^ ^-ojxsJI ^j-a Sj^sJ! 6 AA Jjl JaaI ASj . 4_>j , « in 1 1 4_>j_LsaJI 
LqJlA 4 J C-A-XlU 4j^J t4_>lj_lJI J (J/LxG C-^sXJ J-i^ljJl A 4 v 5 r\ 4_i^_Ls_l jJLouil 



1 ^ U j-nIu iiluLO ClSJJ JJLJ^ . j\ jOJlAJ 6^ l^-fl I Jjl-S. ^3 4_i i^JL-uS J-3LA 

g 

organic motion in its «4jlil!L L^ JsLg j\ j 4 j j>u A aII 4^^sJI» jl jGjo LusU. 

0 ’^.^ .4ilkH 4X.JMA jj-uo 4oi v s ^_cl ^jJ! Connection with nutrition 

«* 

j 1 4^x ,.to v.ik Lut ..o^ SU t4_»^)i^sJtj <_jj I j n a*\ 11^ 4_j^laI£G-L1 4_S1_LsJI jj2 1 ^ 0 1 1 fcj-ik 

Lu dLl i O tS LkJ I 0 JJk JU l fl \l 1 j J i^i.1 1 ^juLO-mJ I ^ ^ I ^ k k 1 

» M 

. 4 _j,n) (jK 1 1 a\. \ 

4j^=k-tu ^ 1 ^ 1 1c kLfl_sJI iSLkJI jL ^_>Lg ^lyLal 
J\£- pL» \_liJ GLa^I 9 I LiuU^lWJ 4^1 W~ i.il A 4_2 _LXaJI 4 ~\ 3> 11 kl/.m 4JLcu^t AJ 

M ^ •« M M M ^ M •* V M « * f" j 

^ \jj Jl2-S i 4jj U. t Cv~ in L P La J % 1 1 £_AiL>J Cj lj) \ ixt I Jl5 4j I /ya ^X.^J 1 . 4 m: 



IZA i/?> 



1sLa2a.^I 1 4 -v aH j ki^a 4 1 Q C- i <J-^t t^ys ^-> JXllJ I ^_C 

.^iJI 

, f . (• (■ 

(^-*-® 6^ Jj' 6^ 6* c> J-c-j 

4 “v ^ \ LaC-uO^ A 1 4 ■ >Q t / 11 H CjL^J^I jLi i 4^ LkJ I ^x kl Q ^ II ^Jx 

«* 

i—fl JLcI .S^xlII 6x^J 2_xa 1^J.I Jax3 JI cjj! ^JaJI ilijlAij SjI^jJI 4 1^ .» IL> 
^L»j-iiJI |Jlx t Lord Kelvin jjjJJL »«ll William Thomson 
^jjJI J ^ZA- JLoC.1 4 -LxaA L> ^j-kix. *-jloIjJI I A ljju=w ^yjLkA^-ll 



£ 

fJL*J! 03^ ^ \ 4 f i jlflsl 



3^ 11 j\ 1^1 ^ I 3^ ^JjlOi^II (3 ^ 0^ *(J“^ ) 4 \*\ 111 4_UL>0_2kJ1 Qi V nn^l 

.4jjI^jxJI O^SlI jJlc 0>> jKJ 4j^j Qa axaII ^JLa£.^iL» 4-jlj J ( Jlc 3^3 t 4-j^jl.jj. J 1 4-ijJi-i-L! 

g S c- p „ , e- 

gj~- ^ O-o 08 08 (J Lo£. I 3 L» 4j 1 1 1 3 1 < cU j £->o^ 

d i/nc^ til 4oh.^)J t mil 3i 4,1 5 a ,\ II 5j l^aJ I 4j-o5Li .4 j^jJj>JI o^ 

4_ix^ J ^ Jj wnll 3^° 4-o Jr^> j <nl I SjI^jxJI 4a-o^ 3 X ‘ 3^ I Oul^ ( i-v t-?k ,1 1 

jj KJ, I jJJLluJ I 3 I j^*j)-o 3-^ 1 0 ^3 i ( *■ aq^^oI 1 ia^c 3 j L^»jJ I ) 3-*-*^ I I 

.iSLLJI :4-uiiu 3 ^j 3 j -° JJLilJI^ Sjl^xJI 33 ^-* u^ o> X$ .J^oll 

** *% 

4_uxii>^l I 4jlc 3 6j)Jr>a. 4 j^I^xJI O*^ *^-1 4 .v < < n ILi 4fl vfl.^JI a ^Jx 3 ^ ^ ' S^jcj 3^ 

- 4_o L UJ 1 ^ j (] Q ^ j>-i jlxJ 

3 1 olul (Jlc 1^ jLa ^tj_ual osj 4 j> 11 . 3 la 4-5-la j * )jU^ pj-x.1 3 33^* j-o3_tul 

3 Li 4 o 1 ^ \ 11 3 ^ 1 3 o iS^Lc. 3 S^b^ 3 * JI 33 ^-^ 3 I 3 ^°-* 4^uj^ 5L1I 4iLLx!1 

3 3 ^ Ji Lxu*lox 1 Jj^xi 3^11 3 ^ SjIj^JIj 4ajj^J' 4 iUoJI 

03 ^ ^vul I 3 Ij * (^ 5 - 0 - 4 “^ J Lla JuJ^_) 1 a*\ .o-> 4 -aj Lc^J I O^l-C LLjJ I ^j/r> » j 3 1 Cxfl 3 J 1 ttll j 

*% 

(■ f I « I li* . t ^ t 

6 j-& I Jj J ^ , ^\*\ o X. \. \ %" a JK I4J 4 ilkJI jL jlji*U I l^u^.1 Ijxa ^t_LoZil 

•>I Ji J^i 

£ ^ p 

^j-u^l t 3 *^^ -/Til 1 t >^) I^xjlJ 1 &Jl& 3 ^ j^.rv 4_i-S i( _ 5-^- > 1 O^^JI 3 ^ 

p ^ 

liii 3 ^qj 3 ^Jj iojllfl 3 ^e ^ p^I) 4 al 1 ^, 1 1 3 L \ a In 0 ^ j^_i_Lj L aaS 

*• M 

ur^' (^^° 1 *^) 4lJiJ1 ol^l^JI 3j Ji ^J 3 -^ 

J-la^ . 1 i lj) u 2 > 3 ^ 4j>l 0^.1 jO-OJ ^xJ i4_5LLiJI JoLaoJ 1 4jjJi-i 

1 4 -v \ ^ 10 oljI^ *— >jL^3 3 ^ 1 » v\ 0 o 3 jLK jj^JJI ^ 3 I Ji JL=JI 

6 j?L& ^c. j -3 ; 4 j j l.-x. J I 4 JSJI 3 ^ (3 0 H Ca^ JoLjj^JI c^bj 

.iBLLxJI ^Jx, JoLfiLoJI JxLaj pJL*JI Ijj looc 

,_i v \-Uvl 1 L 4_a LUi 1 1 ^Jx. iol-flu2kJl S j^l! 0 JI 3 cJj LujlO v 0 uij^ <0 Li J j I 3Lx4> 3 ^ 

Ujic \AiW ilxxi .Hermann von Helmholtz jlJ^_o_U 3 ^i 3lo^ 

M «* 

3-^3 <((S^flJ1 3-^- jaLftoJ I 3^rx» 31 3*1 * v Lxzx 4 ‘C-P jr^JI 3 ^J-iLuJI 3 

p ^ ^ p 

i43U-jl 4jl^> ^1 J$^ JLh£.L> ^xIaj 3^j |J 4^1 3^a 

^JL» 4j 1 ^ 1 4^fl_llLk-o 6 3 1 *^ / ~ l 1 b}-J j 3 ^>-» 3 I O ^ 4i LLxJ I 3 1 33 J 3 <3 > 0 - 1 A ^uLxLtu 1 

6 j l^-^-l I 3 I j 31 ^ 4^^ ^LLlLcu^I! ljJ3> JI 3 J) s -J 3 ■ 4 1 K 1 1 1 Jx. Ja Lfl. 2 ^. 1 1 



4j^-ul^»J,l 4_al lr>l 1 j^-uz <4^^xJLJ pLjj^^.1 1^ £ j^.i.a.1 1j 




iSlkJ! 






4S_jjaJI iSUo (jl j3 J ) (3 ' 0 1 0 i 4.t.m*JLi 1 tss J 3 ^ ^jl Jj ^1 iSUo) 

tola jl-t^.J 1 £..\x\7*. (j Jj tij^JJ Cj J Ll«cuJ I (3 5 a ^u3 t Llj I J 1 ^ \ lc 3>1 _QjaJI 

Lo-o j^\ < ^ 1 1 3^3 • 4^jh>- i-Slio 1 iX tl 4.,giS-\ 1 1 J Cj-»IS j 3 -^ (3 CjjlAJ 1 ^ V^l 

3 4j1 3- 10 ^CjJI t^o^ao <0 1 Cj-xS 3a 3*331 1 J J>HJ 4»a.jifil 



■ V Jit 



j^-C- \ ! jrjj Li I 3-*-3l 3^5 .iSj_ 2 * iS Uo 3| L^J 1 *SU31 j^xo J^ 

_/^jLa^ 4 a a < i.u 4_aC J_L 1 3,3^ ^ )^) L^J 3 I 3-^ ^ ^ ^ ^ * A 3 Q ■* 4 ^* 21 . A> a 

jr3c a_jjj131 3j- 3I t, S*/Vx\.o 3-° Lr^-I (joa Lx jj-fl-l I CjJtifll ^31 i^s^ ( 6^ ^ Jj^3-UI 

•* *% 

.iSlkJI Jx U la-.ll ^Ls dSjS-d l j dUa. 

^ 9 g js 

3-‘° 6^>ljdiJI 3 1 ^3s . 3 ^ L>" X ~* ^ tjalc Lub^>C *3 

iJj)_3LX! 4 _Oj 3^-^° 3 4.3SJ1 4*AXkSJI 3 Li 4 1 <Sjjyj^-\ 3^-1 iSl331 ._» L>xl-^w v\g- 4j|^ tiiLLaJI 
<0^oil j^_ioJI 3* Loji 3^1 ,iS1331 J-c -l^l-i^JI 3 ^ 3 -*^ .Lg_xlc. IkjsL^j 

M 

SisUdi 

^1 ^3 J) 1 ^ 3 iSL131 3 I ^jLxJjC.1 3 < 3 u t 4 - 3 L^JI 4 _ni ^Lll) tLujLujl 

4 4_iC L*_jIj| ( i ) i ( V ) i Sj l^ja. ( V ) 4 4*^2*. ( N ) ; 4d /n.vt^J I ( jjjlqj^J I I 3h° 3^ ^ 

.its ( 0 ) 

I / . 1 11 ic3^LL 1 i5 LL3 1 ^ ( 1 / 2 ) tyi v~ ^ I ^ ^ & ts*\\ ^ 1 1 is LLs^ 

*« 1 M 

^ I ^ iS Ll 231 iS 133 1 1 3- LjU ^-i*-^ 3-0 e-^Ii-i 6^) I j "v 1 1 1 * Ai a 1 \ jJs^ .ioi^JLxLI 

M H 

5jLU 01 ^- 13 ^ (i-cJcuoJLI j> 11 3x. 

iflUo ) p j 1 ■ ^ ^ s^) ^j>-^ Ara.^j 3 j* * * ^ d u> / < 1 3 > Aj_oS jjl^jlij 

4 4 dd.^J 3 J^AU iaj^I I iSLL3 1 iS Uo Lol ^ , cj ^ ^ ^ Ajji^S-lu^ jS^J> 1 

< v-x jiu 3^^9 t4jajL^. iSl IVs Sj-c 3^9^ Cj-L^jI 3s^ .Sj^a 3^ ^ lI 



A <JJ-^ 



Jl 



C^jj 



:3 ^^M jj^ucJI 6Jdi 3^' 3^J^b 3^ 2 jL=»-1 

M 

J-c- ^e sl e^ (^) ( Y ) ‘^• ;iL ?‘ (') 

*» 

(0 

3 ^) 3^°-^^ 3^ 4 I iSUa 3-* 31SL^1 j^vl 3 iS 1331 j ^ 1^" Loj_LA.^ 
ij^l^A- iSUo j 1 4^jua. iSLLs Jl <4 >K is 1331 Jj ( L3 1 j 1 * 1^^ ^j-a3 4j1 3 -* I 
iSl33J 4 u-lluj^J1 Ajl_j 13 1 J . ^4j ijj^-ujjj^LiXi 4ja1^_4jo£. iSLlo 

M 

^j5j^ 4P J-331 Jla d \ / 1 1 \ U. 1 \ 4 ^ ^ Cjlcljt.j7.il 4_icLa_Cj[ iS Llo a_4jj1 Cj-^-J 6^)^S3il 

M M 

31_C I 4 J 1 j qS Jt_a 43s j3s 8 jis 4 tc. L*_Cj^ I iS 133 1 c33j . Lv^ 3 * 7.2 LlS ^3 ^3 1 5 ^^ju3 I 




L*J I >0 jjZi X I /ii j I 

ialkJI Jlii! ,> iiLkJli ,dJj£ 'i{ .Sjl^JI JlS-ii <> 

.<_gjdil Jl^duill jd (j| 4_d^ 4_L JS c\ \ 

lj ) N ^\ * 0 4 A„Xi.) 3 -> \~\ fh\ s I l jrLfl I iS lid I j ^jlo ^yd 4 1*V\ I 3 

4 u ir' jjL^j Cu^.1 1 A 4 \ ill 3 \j ~^- J-XJ L/j \ ^ ^ fl_^,.J | ( ~l 

ilxdLLo Jal.fl ~v t*lllA 3 I Jl&j. x 11 3 ^ ^i\ >1 Cjl^d ^jc>^ .iSjj CxajS jj 

3 ^ « Lu. 4 jLj£ 3 ^JTi^. 1 1 (J-C. JiLLdl 3 ^jLS L j-o-uo jSj . 4, KJJ ^ iS Uall 

*4dLc 4_2 ^j JL> iLu^ixo ^g^_dil iSlidl j^_u3 3-\$ 4_lSdl ^J-C- JqI Q."vll ^suu <4 Q i Q dl 

3 .A"" 3 j .\ iiJLc cjLc j^u jl ii^^j o'bLcLSS 3 a .xw 4.xLaj>.l 1 oj L^ Id 3 

3 | 4 l*vC 1 1 ilLubJI iil£ 3 cj *^1 *i j 5 j << 1*^1 3 -Ls iijLxJl 4 _uLq_i^J I o'bLclijJI 

I > Lut-da ^ i^j^jJI O^Lc-LfljJI 3^9 - ^ *~y ^jxddlj iSLLa 

5j£di oL=Jd 3 U <( \ AM iluj d ^1 4»<UI jl^il J lj£: Lo) 

’ •* 

Sj^xo 4 IvC 1 1 j-GjljJ l^_id <Ly^~* iS Lid I (Jx. is Lid I 3 jiLS CxjMJ l ^ 1 

_ p 

.is lid 1 j J-UO 3 "° 

C$3* NjLal^ Lfla-LO^S io^Jdll v_S La J jwldS ^j-L> (^SJl Cjlxodl) 

*% 

"k 1 1 -LxS-fl ^jj-d JJ-'XJ Jjl P^>dJ Sj .i^JddJ 4jJdl iSLldl (J^ 

iopl^o dlj^ . dJj^ 4.J5L1 1 Ua jja 4 <io j L~i^-d 1 1 _A j^-Cj Sjl^dl 4_^jJ^ 4jjdl^ 
Jxfi idLc (^Sil jfrid I Jj^-o ^c. 

i? ^ 

.*^LoLaj iS lid I 0 £\ 

j \- id l 0 \\j t iS UdJ 4ddl 1 4 j ./a5 v .l 1 ^_j i xjj-d io ^_Ldi I J-aC (Jd^_» /^dd. 1 ^0 
^yd ^3^ 1 lj| 4Sl jd-3LJ Idli ^ UdJ 4_LxajJl_)^ L^l (d° 

4 a \d 11 6 JlA LjJ-qj^ .^=^1 (J^-ijlj <3 ^Jj) (] ^ Sj^Laco ^ ^L^ J J_a>l 3 iSLLdl 

iJ-C. di-Lu Idd 3^ *<JLLa^ ijjlj-dl ilSll jdld^ . 4-da ^ 1 3 dda 3 j*l-A ^LjjLq-^ 
t^jjddl 3^13 • 4 -xI.axJI ^Ld)j Lo 0^° JlS iS lid 1 33 ^ ^ ‘ii^l 

33^ jSj P^d iS lid 1 3^0 S J Jba^o 4 uj-o^ j3 3 LfljLS t 'di-tL il^l cdd lj| 

•% 

p 

3 xSj ) ^ i43j iSLLa jl (SjL_uj ic S jL>j) 4 ^ ^ iSLL L^_i Ljj-o^ ^dl iSLldl 

Rudolf clausius dJj^j 3 ^d Jl2\Si^ ^jLSJI Ji^iJI 3j 

33>liJI Ij^_) {^*-3 4_^>.j jj ijjlj^dl il^jl 3^ Jddi SjLc.^ 3-° ( ^ AAA — NAYY^ 

«* 

p p ^ 

3-0 x_ddl_j l 3 >l 3 -° fXC^I (J^- *jL>^ II 3 1 .iS lid I 3 ^- i^lda 



d.a l_L-J l 






jOus 



53 Lid I JlC. -Lai Q ^ H 3^13 Jjuiaj j 5 f -3 . Ijja. 4^aLl 6 ^ 3 -ua L^-jLi ,53 LLd 1 jj-lo 

^ p £■ 

. 5_>^!^_-d I Jjd 4 n Lt ^tojua I 

^lll 53 LLd 1 6J-4 ^-4 La Lafl 4 4ikaJJ 3 J 3 I-J 3 I .id (3 ^ <A \ Jjl 1 1 > lc Loj^ 



J^u L^_»l 4 5 Lq-v^Lq _ J 3 I 3 .J 3 JA -0 aLLIi 3 4 i K 1 1 Jx. Usl a.-d I 

* ** vT ' w 

53 lidl 1 3 -° ^30 J^ > S^JLJ^ 6 jlll /_y& Ix^j O in \ 1 iiUdli .Sjj^w a 4 jlo3 

53LLaS .4 -JlXxjju 4_x_uJo 431 Lai I JjLi , dJ j J 333 .4u-uaLijJl J Lxll A x \ 4 La M 1 I 3 J 
03 U jiuflj LiL^ai <dJj ^X .33 ^t.-La / 1 J 4u-ulJLi 6 jlx ^jjjI_£Lj 4_ujLaJI ^-^3 

P p 

A J-xola i i-ujljJLj 3I tii^c 4 ,\ < Aj>j 4 .\.<,u,.V 1 Lj ^x-ou^kJl clLLaj ^-j^a^Jl 43 LLa 3-0 

^aLujuad 4 -XjxuJ L i ^x-ui^dl lILLoj 43 LLa 3 -0 ^ 3^ 0 p^il -k ^ j La^ . I A3 

Jx ^yjjLflj 4 ^^aJl 43 LLa 3^ < 4 jlu-oj 4 _xjuia iSi^ad! 53 LLd dJiSt . 4 J^j>. 3 ^° I 

f p 

^3 . 1 Ma» 1 4 wu \ 1 L> 4 mu gLo 4 0 ^"j 1 5x^uiJl V Op (l/2)mv 2 4 ju£ l$il 

3I < 5 £j- a 5 L o 6 j1u-uj 3I ,53jUl 4 u_uOj 1 3I *-^3^ 3 - 4 > jLlHI J-^-J-Ll U3^ 

.4..V wuj 4 £^Hj ^oA^Jl Cjl3LLa J ^3 - »■ Q 03 ^ 11 Ldolla 3 J-U 3 3 ^ Li 3 I < 3*0 fl 11 
111 {_)ju UJ 3 .(_£jji_a 3 ^ La 5 $ 53 lidl 3 *uJI 3^ 3 ^ 53 lidl 3^ 4 gfl Q L \ J g. La 3 
6J-4 dll lj[ ^ 1 4l!^a31 Cj 3 LLa ^1 ^_i A ^J 1 oLflLLa ylij ^3lflu ^1 4 j>L^» 

43 LLa 3 43 LLa 3 « * jJI » lA t ‘31-0-2 .j\ <Tn 1 1 ^ S *^)-La 3 ol3UaJ1 

La jlc ll» 3^1ua 4_a U 43 LLaJ 1 3 Cj 1 »->J 1 6 J-4nj . ^ 3 ^yj^-x} 1 ^ 1 ^ 1 

.43 Ud! CjI 4 La /ill 3 U Cj'ldljlll CjJ^al t4 Q \ Q "v 1 1 33 - 4 1 1 4-ailj^ll J^lilj 

,53 lid! 3<o 4li_*_a 4uxi£[ j 33-> 4^aiaji^|l 3^ li} La 53^j»_a p 1 1 3 -a 33^-* ^3 
. ]r\ \ a AJ 3 4j_a^J! dlj u t 3! ^ ( Lac 3LoLLa-j 33-4 3^ 3}) ^.LLa_»^ 

c. 

^1 3 J \j> ■Q -- 1 - UJ 3 53Udl (J 1 -^ Lal-CLaJI 33-^ ^3 33^ I3 ol.d xJl -l ^ wd yj 

. 53 Ud! o’jl 4 -LqjlA 111 4 ^daj^jl ^ v ^ 

s 

(JJLtuJ^ .Ijja- 4 -cl^-c (Jjl-JjJI 3^- 0 ^-l 3 j)_LflJ I ^-3 ^-^03 53 LLd I 3'- 1 53 'd*J I3 
3 (J LoC^ I >- Q ^ 3^ 4 -fl_x 3 -ad I 3 J-*-^uJ I3 . 53 Lujlo 3 3^3^ ^ 3 J I 6 3-Ll 1 4 j 1 JlC. 

It Jldi.ll 3 » d U /n I^J j *i_X-LLJ JJU ^plil J^dl 1-1C Lo_Lfi 3 .fJLdl 

Jjl-luJ 1 ^15j 1 * 5_j !j j Jx. 3 ^j ^ylll J-*idl Jl ^ ul J^ 3 ^yi^a-xa 3uu33-Ld 1 

^3\ 4 -^a >3 3-°3 ♦ Ji-gj ff-ljl 53LLd 1 ' 3~ / j ~\ j ^ *ilLa *- 53 LLa 3 I 4_il^a- LaJ j 53lia 

vo 11 L^J 53 LLd 13 . 53 lid! 4 uxLo 3 ^ 1 ^ (3 Q La Jda^l 3.4 dJj 33^ La_»^ 4 u_* 3 j 

(• 

. 4 \ 1 x ,a 53 Lujuo J3-I0 JlC 3J3J 6 3U 1 J-X^a. vL~1.mu .Ji-i fbi j*. 



\vv 




c 

^JLxJI 03 ^ £ j tii jL31 



uL>. L ^j < a l j^x.^1 1 ^3 3 *^ I 3 ^ * l 3 ^ o3 a..i ( 3 1 L L<L Ljlj Lq 3 j I^^J 1 0-> 1L 

(Sjl^-aJL 3 -Lj 3^ LcL^ fcjLo i^\ Cj t < oJ 43 LLJ L^ .431 Lll 3 Ja JjaJ I ^Jl^-Lo'il! 3-° 

*% 

jijl&'JI ^1 ^1 4 ^jjJ 1 £ua i-oj'^LLo ^j£b^ .LoLoj SjL^ 43LLJI3 .^J.a-flJL> 

3-* 3^3o_Jj} • L& j 3"° 6 j 3^J 4 \ L j 0 1 7 UJ 3 ^ ,A ~v ~^9 t ( 4a j_i jJ 1 ) 

43 LL 2 JI Jlx. Jal.fl^w II Lfi <31 Jp-lj)-^ a 1 fo jLil) a I .lua^J! (Jlc I 43LL.II 

' M 

^r i 1 ^ 1^ (.43lkJI^ 6 jSl\ I 3 A - J 3-Q A-lI I ^aa 3)1 3^ dLl t5^3JI (J'-C- LI a -v 11 

p g # 

p^£ulJ! 1j_& d \aK Lq ^3 3)1 4j3ljjLJI (( j L aAo^ » .Lola* 1 ^ ^ o ^ 43 LLJ 1 3-*- Li a II 
** 

j-a I ^j£sj} c I 3 ^ 3j ^ i^i 3^ 43 LLJ I o3l j-v" 3^-0 yLLJ 1 J ^L3. daa L j 4_aa_fia J^a3 I 

. d j J .a a 1 1 jLoJI 4 (j 3)-° 4ajB^-a_a ^ 1 1 3)^3 ‘LaLaa 3^^-* 

Jjxo 4aJS Ja — 4 jljLui 43 LL 4_o ^L j_o 3 jL_ 3 t^jua.a.11 I j_£> ^ m L i !j 

CjLfJ^JI pl^-^l ^vL a. a 3 -4 olLli Q i — 4_i_> ^^ < \ d_a^L3_a ^.LLa 4 L n i I ^j 

3JJu 43 LLJ lj '(£j Q-^.ll jj3^J 1 3^^ <3^-^ 3^ ^aa^gLJl 3jj3JI ^LiM ^aa *5,.\^~1 1 

a. 1 1 Jj3jJ I 3 4ajlxo_^ ^...u^ 43 LL |J^xL 43^J>-a»-^ J-ua^jl 3 OjI^ 

4ajl^asJ1 43 LLJ I -^j-Q II J^3^j I 3-J - ^ 4,k./n l^j 4ajl^2». 43 LL 3} 43 LLJ I (bJX) 

«* 

iJI Jr. UmL xXj ^jjjjLoj ^xJ 1 4aLLaJ1 CjljLiJI 3K» 4^. jLu 3 43 LL 3[ 

«• 

Jj^ii 3 ajj 3UI ill jj3 JLAj 4lx^3i 

«• M 

. 1 ^ W a . \"\ 1 3 j L.1 1 3| 4 ^ ^ *C 1 1 43 LLJ I viLLj cJJj jjlj 35 “ d \ \^^*C d3LL 3-*-^3 1 

3 4.1X.1 a iTtl 43 LL ^ 4ajl^fc 43 LL 3>-o 3^ 31 4a_>^^ < \ 1 1 43 LLJ I 3j>-^^ 3^9 

CjLjlj \a \ Lclxs p 43 LLJ I £>Jui 43^-iJI 3 ^1 j)( 3 1 1 ^ ^ H 

3-c- 3 jjaj 3 j L^*^1 o^° ^->LIIj^^ .SjIjj^JI :4-3lj) iiia II 4^jjiJI 3 ^° Jjji.! 

^ p 

dJj . jj^ a /n-^i II 5jl^J3k 4ji.jJ 3 3-3-1-1 4.-^. v~S3 3 ^ ^ <<1 7 v lA- 1 4 I fl \ \ i! iilkJI l*jl 
1 jx> 3 <■ 43 Lj^^J. 4ajlj) inJt II 4^^aJL ^xu^ll 6jl^>. 4-^.jJ L-»j 3^3.1 ^_ya 

. ( 5 Jfl a 1 1 ^ j i*c\ I^J, I L.unn J \ 4^3*. LxJ I 3^ J Li-o 1 3-^ . v_j LLJ 1 

Jl ^1 43LLJI i^cL 3 jL3 J 43LLJI Jlx LLi^JI 3^U v JLu ^ 

%<• 

•% I I j^ii^JI 3 433 ^"^^ 1 43LLU 4»uLJI 3 LoLxj L^Lxuuo 4SjI^>. 3-^ l " u 3^ ^ J 1 

^ p ^ 

Ij-V^l 3^ ii La Loaj^ .6_gL^. 3£ JaC 43 LLJ I 3 « 1 j3-fl » 4xLa_aJ1 6 Jui 3^ 

43 LLJ I 3x LlLJI 3 ^ 1-^ caJJcuj^ . 3 ^-^^! (3 4^Lil 4 j_LLJ1 3 ^ ^ ^ 3^^* 

p ^ p 

Jo . 1 3^3-1 L> 1 \ a A . \ 1 1 .Aw . ' 1 f.N I Jx.^ .La Jl . ' A.\" d al Us 1 1 ^1 

IX .iJXJI 6J-A j3c L t -v 1 1 Lljuj^JI 6^; l^)-^ 4 ^ tS^jl^2b. 3 ^-lu 3^ *Li <7 
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^LLJI J ,jl ^j^uQJ i ^1 4j I dJjS[ 4iLkJl ^Jx Jil_fl_aJI Li u IWl > 

C*' Uv Uv-^w ^ .~ ' jrLi 1 jJl j _d U a > II 6 Jj 5) J-X 4jLlj_ll dal Us 11 ^jXi jjL I 4. in. CL i ^ I JlIc 

^ *• 

^ \ ^ ^| ^ a nu j .I 4 JI (jLjj La-a iSLLII ^ya ^_LLj ^g\ 4dUj ^Jj*-fl_d S 



^ ^jJI O^ 0 ) 4jT ^-luL» 4^1^11 L-usLjjJJ J^JI J^->liL!l I Jj5) Afx *■ > 

j-^Ju ^jJ j .1 -tuQ\ 4jSll 6jlj)l jvJ^luij Jjl /)*\ £\.\ AJsLLII ( j^iaj 

- v 4_)jlj-^JI LxoLjjJJ J^liLlI lALj t > I ^ L IjX ^JlLa Ig lg~^ ft ^1 Ijjl 

^ P 

. 4_3Lax1oJ I d jltu ■ ^ j ^ 1 1 4 ^jj J L- 1 I J Li I aj2i I (>a 



^1.1 <Q UJ I fl 1 1 






> u^ jJ> ^j-il Lxj 




Rudolph Clausius 






d 5 \ \ "v. ^| ^ v ~v- d v ^ \ 1 1 1 \ > l \ ^ d -n i<il^^ d 1 entropy Ljlj^^\j*^!1 

cJljjl ^ 4jl .L$J o-iwiiil jJa Epcot ((Cj^.uI)) Ijjjjla <J 4 ^oL*JI 4_^yLll 

jUu_» jlfUL Lujylj^lLi dJj ^ j)(g Q ^ £j-LI U! ^ j) 



jJLxJl 03-® 1 ^ } <u j!^s! 



* ^ ^ p 

dlj £-x>^ .JkJLfl ^LlLs IjJjP {^j^.,-r*S\^ 4xLa.Ij j)J-la Lo_»j * >j (3 1 ^ 1[ 

4 q! kJI (3 » Ik o La L cla A*^! I Jx 4 Q v \ k" a > Jus . \ ^ \ I k^ « 4_ixufc*^ I 4 _j lx (3 0 a 

^ 4q 1 kll j jl ts\ a Jjl La La^j J Q j xj LamU .4jjJlX_! 1 4 te.1 \ i^ll Cj Li a"v ~v 1 1 <3 

Lkl ^_yd /jj^-Qj^-^’v > jjSlI ^jjjLlII ^cxjlj jjLi i^^pioJI J LijtJLuu^^LJ 4 j>.L1a^ Lg-l 

*» 

tjJJj ^)4 XaJ^ .iSLkJI Jx Jol fl-=j] 4 -V I /\ 4_A.ka* JliA < 4 a 111 I 4 o l k H JjSlI 

(.4_jj!^aJ! ISxakxllJ Jj^lflj! 4_1.C jOL i ^jJ! 4jsLkJ I ( Jx kLlLaJ! 4_uiiu ^A 

%• 

>±> i ~v i «4 Sxiillj 4 ^-IjlII iSLkJl ^_fl_Lfl_3k jLoILfil ^a iSLkJ! ^1 jl o?> sTi 

«• 

4_i Ci kujJ I 4-k.xnl^j LaaJ_^. (J5^l j Jx JJ^kjLj lfri\ 4fl xlV)j 6J ifi a Li-oK ^ > a"> 

«* 

. (( Jj 0 o )) JSk7> ^ j 4 j8 LkJ I i_A- 2 k. Lux> ^ 1 4 Ji^ai1 1 4 n 1 \j 4j_<aj LuaJ 1^ 

•* 

iilLIj £ja ka^yk^!!^ .4 *j 4jxlkJ! kj^/Ui^Jk k-U^)3 ^Lloo (_£ I 45 Lk <3 <*tirt\ 3 

^ ^ p 

pI.ia.a^v 1.1 4xu-U-lk <LqLa ^-A^ .4qI k 1 1 1 ^ 7 0 "Si r. 4 a iaa La-a j7s5a I Cjlj 

. (J/l-uj jjfll 1^ p LolaJ I £j> Luj I ^ J ^yd ^ Lk < t-i-» X^-J l_> 4 _lj l I O LlLqJlJ 1^ 

«k 

P P 

La^ tjl£ ^1 ^JjLtu ^.1 XaL^. <3 Jj^I^A-Luj 6jli! J J.r^.3 SLaa-S 

p _ 

1 j\ ut Q ,J 1 (_£4jps5 «O^LaJI dlj ilL^. ^j-o J * H 4 a^jlaX 

\ ]r\\"\ 1 1 ^ vlr^ \\ 1 l i_iAJ yO 1 ^ ^a.aj j-U I jl^-sl LjlA^jtLj^!I ^.^_ClI 

CaJLoaj^j .6 jLci.li 4 julj^=aJI ^ 11 ^J^-cxj ^LLsl (^§ t I aaaj^.^ 1^ t 4 xaj I "^L i 

4 > j oLo^Jjtli 4 > j 1 a ~< La La IpJ^> ^ \ .^7 1 cjjSjoI^ jl^-a'^ll iiLL> 

4jucu1 wh II 4 a 1^7^11 jJlc 4-jLlIJL ajj^ J_ia ^ .ilLlj!^ 4 azaJI 4 e\ jJ-C CaXa-Ls 

fl A ^j^_LlA — ^vlx-Ti 1 (Jx — JLiJI J I^>fl H J^LjUa tdl j 2^° J .4jji 

6L^a^ 1I^ t4juajl < \Jt*>l *ailj 4 ^lxijI < \ t i5LLJI (Jx L^j 1 0 n 1^7^ l_»LA^JLj'ii 

** ** ** 1 ** % ** * ^ 

. 4_ij lj^_LflJ I 4-aj)l-Vtl I ^ CjUUjlII 

J^* J-c- J-c- jjA gaLun ^a! 

( Jx 45 LkJ I LaXX^ .45LLiJl 1 j^juoJLi 4a J L xa 4iLkJI (( (J -k \ a )) 

^j-A^ < aL V" k*i m'^Li 4_=«*.LLa j\£. l_ia^2k. ?tj i^aj L^l ^ 7 x ^ \ J^A5 L^li .5^1^ 

.45 LkJ! 4 a k a I ^x^aXlJ ^ JjLxajulaJI ^3 Lajl^. 1 ^j-a Jla ^ ^jJ 1 4 q vS ->J1 

.ilj>II j .Lli Uslj iLli l fl ...a; 5JUI 4 XIJI iiLkJI 

,Jx Jol 0^1 1 ^j^jLS < J33 Jua ^LkjJI <J a (3 1 7 k La^^ 

^1 ^xLk_Jl 4JU t. a < . l,5l a tt. ,5l~t^kA J£_i, isLkJI 

- ^ „ Sc- 

4j L>. k ^^“^-*3 .4 vKH 4 jlL>.1jl] 1 4x3 Lk ^^La-o 1 v \3^ ^ ^ iV \9 







4-JLa2 ^9 Lu 



< 4 A :J!Lo t lj) ^ J Jaj dl J «i*-i I ^ Fk ^ I 

L$J£ 1 ^bi (J^La,* Jx 3I bk&j) . I J*\ II i^jL^ijJI 4 kx x^g 

M M 

jjLfl < ^ Lkll I 5JU o j-\-Jt3 IjLa .Parameters oIj^J>q ^a-cux *Lg 4JL>^ k > L^jLujl^ jjI 

J’XA \ > Jjl L>° i Aj jL2k-J Ll^5 . J\ X Vl JjI ^ ^Lk\l \ 3 oljnllJ^-U (jAaj 

*4_xkJ I 4_xLx.l jJI 4 " o 1 k 

W» M 

^ a l kill 4 ikl jJl 4-fllkll i3 (j^l ^jl ^jLc 4 j 2 1 k 1 1 ^JLc kl Q '’■k II (j/Vk \ 

• ** M 

^y-Lll T5lkJi I \ .o UL^jk^ ^laIJI pLjuI l kill 4-fll <kll TSlkll 4_i jb& ^jLuj Jjl Jl» 
^ja 4ll ^jLt kLflLaJI ) i(£js±\ S^jLxAj^ ,j\ all! pUu! kill CxLjl 

^1 SjLj^ ($\ v_j L- aj-Zk. I ^jjd J_> - <v I k \ 1 1 3 TSlkJI ~k 1 <(^jlij ^ii-LLUO)) ^^aII 

^jA 0 1 v j I ^1 Cxitxksl ( (_£ J <3) TsLkJI lk ts^A \ TaLkJ I (£jy\ 'v.o 3 

3y^ j^UJL (J*\ .4oJ I Ij^_j 4_iLLxJ I ^Jlc. kl <w H ^.jq.<u ij . ^ 1 k\ 1 1 

.First law of Thermodynamics ijJ ^zJI KjqLjjU 

c- . 

^-lOJ I ^jA (J % ~y \ 4_J I ^jA I fJ-C- ‘ Ffl * k- k I Q ^ I I J) LlJ^ jrCj^! I ^ 

(_^l *^9 .4jjU11 41UJI oLuxUI <JlC '"F> ^ ^ 4jLfi t4jjLxjO 

I j I i J-C I I t (J ^ I k — h lj^aT> I I 4_fl LLsJ I 4 _lg^ ^j£- 

«« 

^ja 4 qI FnII ^ ^ Jjl j_» *^{ i j_c l tilLxA 0-»l^ 

(■ (■ 

jl 4^^ iflLU Jjl J-i *^2 ^ Llta. xll 4_flLLs P J)^- J_C 4JfiLlzJ I ^-CLo 

^3 l \ .in tlj 1 4 0 J 1 (j^9 .Ij^Jij 4_5LLi ^1 £_us_9 4_a LLn ^1 Sj Ij-^- 

^jA i 1 xx^, ^ t t I < J-C~ 4 / 1 1^ i> I S jLo To LU H .** jii 1 1 i^jLajJI 

djly'-xj i^a^J 1^9 4^jxxJI (JgxxJ 1 1^3*^ La * <^11^11 ^yjjtlLi (T^LLxJl 

.^jj La L$J Jl]\ — Talk II ■ ^ " ^| — 4^1 k II 

•k «* w 

j \j I ^ j)6 Q ^ 1 yj} . Ti Lk 1 1 ^ I j^x . j ^ jc I I^J 1 3 eJ L xa^ 

kk ^ 

<(S^I_^Ji)) 4_tul^J ^jA J^9_k_) jT ^ J ^_fl. 1 1 JjLfl t i J A. .IjIjj . ^LC IjiJI toJj & ^_<3 4_) 4 k \ ij. 1 1 

^ kk p 

ITLciJ J^jxJxU 4-LLfl Cj- j-u-x! 4 Lik. bj^juo S^lj^xJI 4^.^) 

kk ^ 

Jl 4.JL.K 1 1 1 ThLi <^ 5 ^-® ‘tlUj A-Xi ‘(^^-^■'^1 -^11 Lol Sj ^^rs 3|_ 

kk 

P k. ^ 

Jj ^k > ^ 1 3 [ ^jA T5LkJI > 3^ 3 tdJj 3 ^^^ 

Rudolph l jju <— LIj^ 9 j L yjLL , ^ll . Sj )j- 2 k 3| TSLLaJI jTju 

kk -k 

05 4^1 <> ^J\ jLc) U»j3Ul icK \A^0 3 (\ AAA— ^ AYX) Clausius 

.((Jj^kJI ^J^X.^kX!l )) ^-Txx 4. Lfl.J I 4.,A.1^X .1 1 ^jA ^NA^i 3 ^ J)^ fl-d 



ur 




pJljJI 03-& \ < « i 

4 4<al ^3 . a 1 lr> ,vl I 4 JI ->. <_fluuD^J 4wol J-^JLuj ) ^vjlLo ^ ^ Q t 45UaJlf£ Lu^j^_i^l|^ 

1 M 

^1 «^)^JLjlJ I » (3 ilfl .6J^^o 4 \ 4.0 La. ^-A Lu^jrLi^ll I (g fl is\ > aLIcxj-!! 

^ jjl 3 J °l c - J)l) CjjLj (jjLl ^1 (jn^.1 La5^ ^ i 1 a \ Lu^jrLiLj « ^ya Lm ~v^l 1 )) 

^ 3 !) Cx>L£JI 3"° Lu^jrlj^lLfi ilLij £ua^ » 4JS$J 1 ^1 ^o^vJI ^1 4_=*jJ (JlLo j-a .1 

^«A c aIIVvII 4 \\->.\ jJl 45LLJI p <. & ^ J J-~x.j ^^jkj ‘(o3^jJ)ll 3 (J-csIjJlJI 

«* M 

. (J^jsLLL! 4Jj L5 

^ukllll 4 j I ^ j J 1 3 (cillj^ 4 ja.jJ^) Lu^ 3 ^/L»^J I j^jjulL . 1 ^^>.^ 1^3 

3-*^ A <3 ^ LIaulA L> ,^lJI 6 jUU 4-aaj^j^JI 4^>jaJI <L>j_Lal 3-° 1 inj i ^jJ I 4_u 1 

** •• 

4 1 v q" 3^ q - j ^ 4.xa. fl-J 4ilkJI ^ J) fl Q A J^UJI j-GLaJI 3| 4 Q \ 5 ^ II 3^3 •£ 

^ j 3^J ) 4_=*j 4 ol LJi (> j^j ^GljJI laLGj^l 3 ^^-^ 4-ul juaja.1 Cj'jI Gc.1 

^lajudoJ 1 4jJ LcG-a.*! 3 4 1 JAa^i L> ialG J^l Ij-A J'bLk. 3-° Lu^jtLj^II 6j^- 3 |\u>i ^5 
t ^ i_\.a 3 jr\Jl JX. 4 fl rvljpa 3 •— xx3 jr\JI ) ^jJ^xjJJ 4 \ t , n \ Jl v A jua 6 J-iXLo 4 1 > i<ij^ 

CjIj^-L 3 Lo^>L ^3 XaLa.^ 3 - > Loj^ jLc) 6 jLoJJ 4 fij 1 1 Cj'lLaJ 1 4 _uj3jJ 6 J-iiLo 1 1^3 

M 

. ( La yvx -3 < 4Jj Loj 



Sjl^JI Sjl^Jt 

6jI^>JaJ I ^ J ^ J-> ^1 Lu ^ 3 4 oi l^lt a^aLq^O (J\_» 43*1jl!I ^ fl .1 

^ p ^ 

4_»^j»_ttJI 4. lA 1 1 1 ^.1. \ n\\ ^jk ilUj (3°-*-^ 6 J_l£lIJ Jji-lj .6jl^^JI 

( 2 A-» L^-lS 4jLiuJI 3^ ‘1 La -w ^-C. 4_>^_a_mJI 4. \j U\\ i I ^| |»X.^J! 3^") •Sjl^^il 

(.4j^Jj L^JLk.jl k_AJLju^JI 3 ^° JI^jI 3 ^X.Lai_> JjLo^ 

.4jjI^a. 4_3».j ^ 11 3} 3"^- 1 i lA» 4_fi'3jLJ I {jC. ^.u.u^-11 4»»jljJiJI 4 % u\ 1 1 

LaJL 3 *.L» <3^ 4 \x\*\ L^-jLi 4->aj)lViA ^1 rk mrw .1 4 j 1 1 4 a mi l * SjJLJ^ 

M ' 

4j^l^=fc. 4_a_uju ^JLoILi (^jJI iii-s. 1 1 ^j, ' kX t ( i. 3 11) 6JL=^3 4-jv^j J 4jjl^a» 4jkjJ 

3 1 ->3 1 1 *^LLo^ . 6 JL^3 4_z^.^j J ^"^ Lj L/LJ ^ 3 ^ 11 ^jja JlS 3[ ^Li-^-J 4 jJLc 

4^3-La.xa a I <\ ~\ t n 1 ^ 3 *^ 3 ^"^ 4jj^i^_zv 4_rw^ J 3 ^ 3 ^°^ 3 ^*^° ^Lcu 4j^ 

’ w 

pill 4_z^jj ^ui I j\j5L 351 4jjI^_a. 4511a ^J>lj_iu_j ilLI 1 £^3 ‘3^^® ^Lcu 

31 >w„<ii ^ a i iiNi 3 4 III 351 * 3 Lcl 4»2b.^j 31 3 1 ' 1 ^ 11 3 

. 13 ^ 3^1 ^LU^ 



U1 







Sj3u i C i \ Sjl^JiJI 4_=JkjJ 3 [3 4 _J^JL-i-uJ I 4j^ylijJI 1 11.^.) Ijl^ 

4.l^*S S JU 4jJj>. I jJ I 4»L>3- : ^3 ^ 4i LLJ I ^ I <. 4jJa I jJ I I 4i LLJ I 3 I 

*% 

4^^aJ| 4 jjJcA JjJj-cu Sjl^aJI 4xa.jJ 3^-> CJ^ jr ^3 .SjLLI 3"° 

JoLa_> I 4iLlo l-s > n jp a * ^J_*_u L$_jI 4_^>j J v-_SLuo^j ijJJjjj tSjLoJJ 4 jlL»3^31 

4^JI JoL c$i 5JSJI 4iLkJL Sjl^JI jLG3 Uiu J^J h^^ 3 ^A\ 4^JI 

M 

j\5L I Lr> <n ^2-L I (3 4i Llo I4J 3 Llxu^J I 3 ^ LI 1 O ‘ Ljj 3^3 ^ 3^3 4j_)j) < \ 1 

3-o 3-^ Sj 3 1"> ~vl ji 3^ ^ ,it< ^ ^ 3^J t La 3 < n^j I 3 olj->3^ 5h ’ l>° 

j^yd 3 "k. 3 ^3 3’3 jCi 3~^ 3clC o lA I 3-0 J^ U f\ 1 3^ l ^ -1 AC 4j 3^ i ^ Lfl 2k J < 1 13 I ^j-0^2k- 

^■1 A^V** ,.t*jl 

4 4-uj 3^^ 4iUaJI 3 _i^^)_j 3^3 '^- o - j 1 (g 3^- aj Sj 3^*31 4_3kjj 3I 3^ 3^ 

3oujlujj Ltu I 3 CLq_^ 3^ AxLijG Sj l^2kJI 4 j>.jJ a o 3x1 4 o .* 5 ^ 1 1 SjUI^I 3 [3 

d^J^3 4 C$jL>^ 3' ol>^ : 4_^^31 Luj^. 3 

■k ** 

3l^ li[ S ^ ^1 ^ A -k ILi <Lj£Li (jjjJ I 3ok1l 3I ^|l 1. i V<; 'blii-CLfl 

4 ~v^ 3! ^1 Iji^k.'blj Ai-2 <4 0_\ LSj 4“ . A. 1 0 t 4 j 6 ~v 3 Lj tL J^I 3ikJI 

• 3iLkJI 5jl^=k. 4 j^.jJ ljr\_o ^-o^H 3^ j\c. ^1 3^ a \ <>u .4^fllj 4\^ y^3 3 fl " ^ ^ 

4jl djj 3L£^ ^3^3 J-C- ol3-o^3Jl 3^ ^3^ Juilxlj 

~ ** 

4 _^.j j 3 ^ 4 / 1 *"^ 1 j 1 1 4 1 1 ^ *\ 11 3 Lo^jLs L*_a 'bL^l 3 1 3 ^o Ucv > 3 UIUXL 2 J ^iau) I j| 

^Kn j 1 4x. j^llj j3 JJj 3 Li /4 U> i-v 1 1 » 0 j j 1 a 1 1 3^ 1 jLaiclj • L^-tLLfli Sjl>aJI 

3 L ^ (2 ^ ^ 4 ^iJI 3^rJL Lcl^ xK ^1 Lc_^ j.zk.1 4_^.j j ^ j"n ..I 4 \1 ^ \ II 3 3^ 

. I /i» q > 4uj I4U I <3 I 4^.^ J 

3I3 < 1 1 ~^ 3 3oUII 30 3^ljlll 3-^ 3^^ Sj 4ikjJ ji* I Axujlj li-»3 



^ Lajjj^ .3^3 j Sac j lA" \"3 JaUI ^ ^ q" 3 3-o^-o 33 1 ^1 3 ^jS . jtLq^o 3J I 
3c ^Ljj-0 jrLo^JajrLlI Jiklj 3 3^3^ ^ J 3-0C 33-^3 . jrLo C^d 3>J^ 4j L^k. j\,.% JJ 3^1^^^ 
S^J lj>22k 4^k. j J j>| n-^ t La ■ \ 1 C J . JtLq jr\J I Sj lj>22kp 4^k.^j J ^li_>j Li J I Jjp 3^3 4 J^ ja 3 jCi 1 

3 Li I t tlLl j AAJ 3^3-^ ^ 3^5-^ j* + ' ' ^ i 30U1 1 Sj 4_2k. j J L^-mAj jrLo^-o _/J I 

«» 

3fJp 3^^' 31 j-v -^3j -3^1 lliilj c5j ' 3^' 3 3^j^33i 

. 3-fi3aJ 1 Sj l^=k. 4 j>.j J J A^njJ ^jjj LSI I l^ij^ 3flKI I 3* 3Lo ^-o 33 1 ^ 1 

4 \< 3 4 Sj-wL1_L41 ^'>=3' ^j j 3^^331 3 3j 

3^3^ ^ 3s 3-^ (^yuLi-i jJI ^ul 3“3 3 Li Qj mil 4J L^- 3 



Mo 




t 

fJUJI 03 ^ ^ * m 



Cj J-viuj^G ^jjuLflli £j I j*ud y-QjJ 1 ^jjd pljil . d-i-A-U-jJ 1 dj^-Jjl (3 

**» •*-* 

I L^- Q ,y ~ s i jrUy-a y\JJ d v \j 6 < |1 U^LflJJ ^jxiLlS aU 4-cjlill 0 1 jrU^-o j_» 

•• ' 

» £ 

7k II ^jjjLcLi ^jjl ^jliJJJ cd v *j. ^*V U djjljJiJl o I jroa^o jr\J I -^JxjLiLj 

^3-uolL ^H1 » — alii j5Li 2>L>^ J c£jI>=^ 

** ~ ** “ ** « ** 

2)^J t jU^q J+S> dxiia-^l I ^ 1 , \,?k.A .i.ij i Hi .yi x."i ) ^jJI y\IiJpLI yi£> 

J S^J^JI d^j j J.»-J L> ^liL ^jJI yviijl I io-uj^ 2)1 a_> JI^U^II J£ J 

** ** 

Equation «dJUJI dJjUA_>» d> *.oU jJ I daNUJl &jj5> ^ «r>^ . j„ ^ ^< 0 U^ Jj^U 

4_jl d UJ ..m JJj \y ^ - *■ LU\I1 yuo^ayJI tdJUJI 6 Jj 4 > j) - *- Lid\ 1 1 of StatG 

M " 

t J\ X \\ (2)1 JJ ^1 olyJjjLI * (* 1 1 O ^2JtJ O/U-J lj| 

&P JjLl 1 ^Lsl ^ y 1 dAoJSjJl SpIjJL! I JUj^ .dJUJI dJjUa ^ 1 jUIUu U pi yULlJl ^Uuja 
a^v-xnl I ^ 1 id \ 1,1 dJ UJ \ dJ Uxj J JjzJjj . jr\_o j^d jJJ dJ UJ 1 dJ J Ux> Jja drwjJj jUq jpa y\JJ 

L^jLfl i yUQ^OjrlJl ^w'il 1 1 jji-i Lq Ji \ C.^ .jrLa^OjrUl I S^jl^^Jl d^. j J ^jx) I J .0 O jtLq^O jr\^ 

. JA-O^Q ylJJ dJ UJ 1 dJ J U-Q ^U-J dg.V fl 2 J 1 ^3 
dU/.i 1 ^x 0 -Uj^ xJ Cj> J I j Lc . dj 4 _lo UJ I dJ UJ 1 dJ J \j3uz \ Id \ (JUJ 

2ya dj'JJ UujJj ^J1 d_uSjl dJUJI dJjLsua dJ 1 J_=y. djucUUJo Cuml SjIjja uUjJj 
7 ^ t ^ 1 1 Vj t -Ua iA 1 1 ^JU_» P iJlx 1 ^ P E = R r * ( dj l^uu^-a ^ 1 dxj l^j ^ <dio l^£. 



t di-lUi l Sjlj^JI d^jJ jl < 5 j 1 jjaJ 1 ^^sLJjJI ^uLlcJs! a 1 U“> miU ) S^) 1 ^=J 1 dx^jj 

^ *>• 

6 Jjs> dJ UJ 1 dJ j Lx>a IjJ Lc . < t m L*uJ 1 0-i U R ^ t ^ j-JLj Ujl^ L^_a ^jlIxu ^JJ 1 

o l^pjjj^l 1 2 a- 1 dx-ub U j, di'Jjc tdjJULl oljUJl 2)^^ ^1 i cj Ij UJJ ^UJl ^^UJU 

t( x^J4Jl jli. l^ji ^1 ilUJl JI ^UJI 2)jJj Jj .l^JI jUlLI d^UJI 

■% 

dJjUil (jU~i 2)1 ^ 'J — ^ ^ ^ J J UJUoJl^ &j) J ^ 1 1 4_xjj — dj JJJ1 o l^%i) Jl 1 jjLs 

^LUJJ 4 »S U 1 ^ i(J diLLJl 2 a-U 3 JJj$ 1 2 >*) 

2 >-o 2 aJ i 'J << )^) JU<.u J-t I Id \ H dJUJI dJjUco 2)^- xi - 1 ^ (-dUU dijU^o 






JjLfl-o ]n k i A 1 1 oLiU.U 0 — ^ J^ij 2 a-^-» s 3 .UjU 2iJLjJI J-U lj| ol^ujil 

. 4 jJIU-q CjUj J J il^ JI 



CjUw^J J jLc JI 2 dUt,n> Uauxlj 4-aJLjJI CjUo^UII^ dJUJI dJjUco^ 
kjuAJU UuUJl oUUJllj dJUJI dJjUc ul .LlLUUl UJi^l lac U Sjl^JI 
JSUj J-c a^v IJa_i 2)1 J^ 1 p-UJ 2)^ * I ax,.fl,xj Ji^l pUJJ JjLcxj 



c 

N — 0 J<JiJ 1 2 Aa>^ . J^XjloJ J 5 jl >aJI dx>.jj Jc 1 jUlcI JJa^ XaU 



.pUJJ oUUULl ^JaJu 




4^-J 1 ,o~i -y*^) ( v *N 1 




S jL>^ < s XS ^ XA ) ^ 

Y j) CjI > 1>2> j 1 1 . 4 _^.jj J-li-i 



^ i IflJ I jL»J dJLaJI iljLatJs t\ — o JL-Ju 
Lqoaj p. ■v I ' j laJUiiaJ ' j\JLxj > i >*\ (jvJJ 4 (d3_ilj 

P 

• J-c-l Sjlj-a* ^La.jj lS"* ^ J 



■v^’x" ill' do l 5 -V 1 1 4 lZj I ^TUO ^-O pLLIj A J) ll^J I JSl ^ i lA Y .III 

1 1 J-=v I S j I O La*. j J JlxC 4 -i^il.xJ 1 Cj L lu LxflJ I J j-\_a ^q ll Lu>. I I 1 

t _ f, 

Jja .1 3^° 4 i.l x^C SjLo jjxuJ t.clJj x-o j ^.j) ilflJ 1 < 4 -jua LLl 1 1 £> 3 - 4 > ij£. Lo_l 3 j 

I wlC-j} 4 6^) 1j>2*.J l ^j« ' \ \1 3 ^ jLc 4 -ljjcq JoLfl-i i1)Jaj 3 ^ pLIIj . CjI y^j^-o 3-11 

j-\--o^^)Ldl 3^9^* LoJg Pj^ .CjI jrLo jr\J I J ^.1 3 ^° 4 -lLoC. SjLo I ^ ^_Q dJ J 

J-Xj^ ^ O-) L^-i VY^ 4 _j jJ_uj j Q i*o 4 _^-j J J pULI v^--v " \ <( 4 _ua^j TY) VI * 

3 jaj I a * a J ^ 1 1 4^.j ^jjj_u LLo ^Ju_fl Lij-uj^ . ^ lHu L^-j^^fl Y N Y ) 4 _>^_Luj \ * * 3 

.J_uaiJI lj_A> 3-0 Sj^li-o Sjjii 

p 5 

jrt-oj^-o JLi l Ja-ioa 3 ^ ^ LLajJ I Sj 4 _^.j J ^jjj LlS 31^1 1 3>o Lla J-Ldj 

ilxxi 3oilLL^ Sjl^. ^3 ^ j j ^3 3^^ tt' 3^' Ji 

AUalll JI (3 ^-lu^JI) Jx.^11 ^Ualll 3^ ^jnojluoj Sjlj^JI 3U 

jwO 1 ^ \ 1 1 3^ ' ^ J>-*-^ 3I dlj-> ^1 ^ .\ I^"v.a.Gj .(j^l) Sjl^iJI 4 _>jJ 



43 ^-j.a. 3L® *(3 H 3^ j^JiLxj Jq K II 3^ I jli « 4 *>^ 1^ \ ^uLai^^U dllj^ ^ <0 IL> 

%• 

P C. | -rt P P ^ 

Lo I . I Jj J I J o Ln 1 1 d ^ 4 -w. 3-0 (_£j ^ <> w 0 6^)I^-^JI 3I tLg-xii 1, j\p 4 Jl=*Luj 3 J)^ d < < 1 

> MM 

&JjLi 3 j )<"^ / J ) 4 ~)(j 3l-® \j, * 3* JSI Jfl-LUl 5 jl>=^ OjI^ Ijj. 







fJLxJI cjJj-* ^ i 4D ^ 







A-a-aJ Ij la jl-jJaJ 1 yULU ■. Q J/ulj I * -><- La . p Loll 4J LaJ ! 4J J L*_o '. Y — ^ <"> 

.(J^cl Sjljav CjL^-jjJ » i->j j-\Jl ,JlC Ijj V ^ V jj \ qLuaJlII . 4a_jLj 4a.jJ jJiaj 1 a\ u 

4j 4 t <<nlL> 1 3- 0 <5^1 ^yJa_x3 N JlC (4u-£_fl^|l) 4_aJa^jiil plj-3^11 

4 ~^. Ja-ml 1 j Lauj 3J. LoLo-i JjLlli pLUjj .l^lx '3>l_iiJ pLU Jya ^ 

,3jjiJ I ifl^JUa > Ifl xfl ^jJ 1 ( 4j Jjlxu VV i ) 4_=»-j j Si£- V . 1 ^ j j ^ j JlliU: Jlcj 

.jLc. ,J5 L»l (Jx. pLU ^ 3-3 1c. L&l x> ijLiJljj ^LujJl ,j<j 



3^-31 3 I ( JlC u ^:ij ^-31 tolj-lLi 4 fl ifl ^ II . J.g.U 1 1 4.^..x^ 3 | ^1 J-j SljjaJl 

•» 

3ljjl <3 iSj-** U-l i 6j 1^) .1 1 ^jLj^uj >_i vain j)-& 6j l^.'Sk .1 1 4_^jJ 3 

^Li tdJj 3^ij .4JaLLU iSJ^ JJ-^ Ji iflLkJl 

,/xoLuJI Sjl^aJI 4a.jJ ^LAl ptx^jucJl c fl.>^JijJl 3' 0< ^ t 1 mfl ) 4 fl \fl ^ II 6JA 

*% 

.(jikil ULjJ ^jl^JI 



^ -xi ih .1 I jLjvu.1 

M 

-la-flu jj 1 1 J Lfl . 1 LiXLa»^l l 3 1 3'" v /u^il | ^ Lujaw')! 1 3- 01 ^^-uuu 6j I^ jsJ 1 3 1 ’4-2* 3 3-^ L Q 

j^juajjj t Ls j I e-xA^-l I .\ iaj 1 0^ ^ 1 o^° 3 ^ ^ 3^° i > ^ 

C- fj- 

ia.jU. 6^) l^- 2 kJ 1 (( ^^uuj » . J j^.mi ^ L3J 1 (_^-l 13 J I w 1 1 4ox LH I c Lll^ i c - La ^ j^ 

3 ^ ‘1 3 ^ t3 3 * qJL> 1 v 4i» aLj LoS^ .j^jLiJI gJlJI <_» ^ 3| 3 -^‘^- <j 3' ^L3J1 3 -^ 

3- fl- *-» ’ 1 » 33_f-3 1 3|. 1 JlC 4j^)JLxuJI 4_jjJajJl 4ja-tul^j dLlj yutai-i 3^ <“ H 3^° 




4_J I LiJJjrLl'^1 



Ijll 4-lal u\ \ ) _/\-ujLfl_dl /yL-G-t I Jya (^ujJ IjJ^ *1 l^a (JlC. 4-j^y* <i.i,I I 4_ijJa_JI LxjJa^ .«(JHJI 
5jij-aJI 4_ajJ CjI J ^Ltua^l J I J-C'iJI 5jl ^>aJI 4a»jJ CjI j ^ L u_ V ^ 1 Jya SjIjlaJI ^j-uxj 
4 J Lajl^^JLJ Sjl^aJI 4_ajJ^ Sjlj-aJI (j^-> JyL^'g^-ll . l ^U^aJI ^jxU-!^ 

M ** ** 

j_i^jLll (Ji (j-c^t SjljLaJl 4_ajj) J-c^l JaS>JL1I Cy* cj>-/' jj “* jLi <L£jLuj 

M 

6^1 4-jLLiLaj 4-SUaJl « j-sTn \ > » ^£^a.l S^Lxaj^ t (4 j^Q a 1.0 Sjl^ya. 4_ajj) 

4^JI Jj-G^ ,4_>^l^aJI l^-lGljDjJJ ^IHI jL»^-ul! Jl^I^I 

%* 

^j^Zbl jrLfil 4_J I J_C (J^jL-fl^Cl Jj^jLLlI ' j-£i JjLfl c 4_0 11^11 JlC -lal 0 "V 11 Li jl J 

. 4oi> LLa-o 1 K L^jl Cj Lxj[ J^-G-i 4 ^-jLjJI J^LLl! 4,flJja <0 (3^>Ja .^^ojLujI 

4_»j1jLaJI KioLujJJ ^illll J^jlJLlI t6jlj-aJJ ^-XJjlaJI jL>^-uJI 

m 

4_a^j J J«q ^3 1^^ 1 1 (_j L> 6 La— 1 1 * I 4_fl_i^)-la Ja ^_i ^ Uaj ^3 ® • J-^- 

<SJ ^ ^ c£j^ U.^JJ^I SjljjaJI 4-ajJ Jl J-C^jl SjljjaJI 

M 

^ s ^ ^ p 

J_C SjljLaJI jLiaJ J5 LgJL1 Jg LxiJa^ . «lja* 4_oLk» L o^-oC 4^oJ^^ .Lo^-gC ((JaJI J_cW 
J i^jljloJ I JlC j^_a_i (j£ jJ 1 p LL I (Jag Lo Lqj t 5 >j IjaJJ 4 ^ iA^ ^ I Jauu L> JjJ I JlC I J I 

+m ■ 

Cj 1 ^ iA/n ^_c 4_llLo I p I j) ^ 1 1 t flu^t j 4_j J LslJ I ^ -s-Ni ~v 1 1^ , p LJJ 4 -v iAa ^ I \ /11 Lj 

Jaj)-ll ^LlajJI plj.a.1 Jjal ^ 4^*^ CuL^ Ijl idLlj < S j 1^ a. 1 1 

^ c- c- c- f 

4 1 i^a ^ ( — ^ JaxoI)) L>a JajI ^1 «JUI (J^xol)) n.tti Sjl^aJI /ya 

^Lkill ^ fj lj> -«JUI i_U-uj1» 0 L ^ I Ja * 1 1 j ^ihji 

(Jx.1)) Sjlj^iJI J « ■>■ » (_gjJI j7i 1 Lt I ^ xjt, J-^.1 1~ i S$ llili LoLLkj ^Li 

«JjJ 1 (Jixolj) ^J-c. vJLli^ j\ 1 mi ^ 1 1-Vt H (3 

.^QJI ^UiUI j JJj 
** " ^ 

ULjLiaj 1 ) ^-4> La!^ 4jjljaJl l*\ \-gL1jjJJ ^jLjJI ^^jLLlI ^jjq ^-C.^-11 ij- c '3 

f, p ^ 

jj-ua ^yA Sjjj-a Sjlj^aJI ^1 ^LgaJI <J t( jLiJI Jjlflj la-t^alj jJ-u 

^ «« 

4_cl_x-uaJ .^^-a'^Jl ^^juaJI 4 -l 1^ Jj) a "\ 1 1 4-LLfl jax.^ 4_fllJaJI 

4 > 1 \1^> a fi \ Jjl LujLail ^0*^1 (_j I t Q ^ Ly^3 *"* jJJ ^jlaJI 

M 

.Juk Lq_lS 4 ,*uflLu ^^JaJI 6 Jj4s Jya (JaiflJlj .^jLijafiJI ^JL*JI 



diUaJI jyo Jl iSUaJI Jj^^j 

^ c- y ^ 

4^j^aJI^ 6jl^>aJ! Jjl Lfl^^jjua <4_5LLaJI j^_ua Jj-q 6^j) 6^)l^>aJL> 1 9 1 Ja-C^ I 

p^ullj 4^ > a -1.1 LLfil >G loJLc <lll 5v Lfl .Lq (J^-uju \Jla ^ La \ \ yo lajl^ 




p 



. I JjJ I^SJ 6j l^v. l- i \]rd > ^iJ I 4j^) Lkx! I C/^ SI 1 ^ J^dLudj . 6^ l^>-=s» vJjlI^j 4-lc 

** 

^jjy ^ ^ 4_>^ l A, ti l il^Li t fll jrLc.^1 1 JJ3 (2)1^ ^-vIiX ^uxiLiJI <- Jl \ c\ j) 1 -% 

LU1 1 jAa \ ^ I ij^l^adl iSLIaJI (^Jiu jy I \ I ^XsJLllu ^Llaj * ii l l a 1 1 
J i^LkJI J\ J — 4S^JI iillaj i^U*j — i^KJJ 

.LirXq 4 4 ^Ll^UI 

6^) Ij ~d I d *a \5 '-dl da \ \ U> 1 1 ^ fl > /j I (J_Lfl < JjLJI J is\ 0- 1 1 ^ 1 .\ III fllj la£ j 

^Ixo I^Q Q cdl^ ij^)l 3b. ,\ II ilSlI <jl O JjXjI iiillaJI j^-uo d-° 6^)j^-uT> L^d Jx. 

CdjjLJI ill ^ i^l^JI ilSlI Jlx ^Udl >Sll JULIj .i^l^JI c^SU liJ* 

*-jlduJI ^oj LaJ*^j I (J-G-JlJ! IjXQ Jjl Cj .qI^)! wii II (3 i-Q J-^JLuii I 4x0 it II 

** 

d,^ C\\W | jLtii da ^ -I I *nLA. ^^j-o S^IjxJI ^X> ij^lj^JI 0^1 Si I 

.il^jl ^ d_a* lj-v 11 Lj L> J^u Odld oL\-i -iu.XJ (^j^J 4 ,\ jju Lm*^l 1 

ijjljxJI ilSU 4 joXO 6jj)-ur?> O jyj jld (Ja/a.3 (.3 (J-*-fl-!L> 1 \ 1^» ~vS 

i^jj Jj-o L$Jd_d <2)1 j_j ^ ij^j * *mJ I *dll! i^Jilil d^dl Ji L q L^d ,Jx 

^L) ^_Q_U±J d.Aflx’tn Sj l_>^ J ^1 ^ Sj l^^ll jJjZLCS iillc 



6j^ (( lt-t 



Q ^ Q ^ 



jil^Jl» Jl 60^ .(Sjlj^Jl 

jiLflJl ^ I <Ji-0 l^c 1 I AC. Jy \,.X, A tixlixo ijjl^)^. ilSl 4xlAJ 6j^JXi 

d^_.<.ij lSLa_j I ^1 J_i iJULI ilSlI 6 Jj& dl J?" %g -I iSj^ jr-^H (_^jlj^JI 

** *s 

Li*^) t pl^n dl Si I-^I^ (j-^-H (J^l ^ vKl-t-tn 

oLj^-Iauuq ia ^Q- auJ I d"\ vnl^.J ^XaJLajI (^j-ll <^_lLJL^. ^J!Lo d_i.u-fl_> P^uaJI ^Jjt.fl-i 

(.ixijl-CLU oI^AjIj^ dK7i^ I ^jA j jOl3Jl ^jA CjIj^\ 3 iljLo 

1 ^ I a ^k*\ I ilSlI J*SL=». SjljjaJI 3^ ilSlI 4j Lifl^ J^jlj (_^jJI Ij-ill 

dJj Liu J-Sj} -ilSlI ^jA 4_^l3-LI 6jl^jaJI (£S~ u^ 0^s5 '"J3^ 

a* 

Sjl ^Jl J d"* S^I^^JI ^^p-LLJ ^I^V— 0 ^J *\ / < ) (3^5 •^* /— ^ < < ) d ^ l-> 

tilSlI ^)ljy*%. \ j\ a"\I ^J-uai.1 d-* S^yl^^JI jna t V— 0 ^J$Llo .ilSlI 

♦ « J.Q A\ » dJ ic^JL» ^\ S^fajLpo 

ijj-^LlaJI jl ^jjlil jJ Ij ijjLkJI ilSlI (j^-j d_jLiil!1 J j ■'-»«-> 1 1? ajU 

M 

d.\ \*\ LL I ^J^CLJCJ dJj-l^ iJ^OJtJI dUs3^ 1 JJ tti A iL^Jddb. pill 4«ulll 

** w 

(jj^ljjadl *»jlll Jj I j\.i.x3 cdl^ jjjJt-i-d I ijj, la \ 1 1 tdjlxiaJI . 4_j 4 l^i mj! I 

M ^ W 

dl^^r*" Ji-P LoLaj d .A q -v \1 1 S^)l^aJl 4^2 k^J |^JI idLaJI S^lj^aJI 4^.j J ^ja 




4_J l cT\ Lu 



m -i i i i 

M * 

Ci?J 
r» . .. 



0 ) 







jitoil ^ya Sjlj^JI (l) .4-ijljj^. ill SjL) - ^-^ ^Lij^ud ^ia-GaGG J t"i cT\ :V-0 (J^-tli 

.il^n jlj)-v > jaG jjjudll ^ya Sj! j_=JI ^_y\A\ ( < i ) . il^JI (J^LG. jjal 



t^jL aaj^ .Ija*. 4 .\ \ ii>*\ 1 1 jGLfl CjL) ^uuA\ ^Jlc.^11 CjL>j)G <i>l I ^j-o pill 

^JlLo 1 ^ A \ A udG Jj^.AA 4 Id, C.) LijIjA*. 0 ) 1 Jj ijjljdJI ilSlI jLlcI 

4 ^G LI 1 < >^l ^ jJ I ^idG 1 cj L=*. j\ fl-1 1 yLlfLI I cj ^Gj jJ 1^ ^ LS ) . ^G LI I 

•» M 

(.ajjj i^llo 

i 1 1 A ^1 ^-GG J.A (£jljJL±A ^yQ pill id J} Q Hi ^JjUdfl 1 (J_A_*G 4»iGLL! .^.Lvllj jJ I CU l^ 

^j_A SjljdJI (J-3>--V (J-ud^Lj 4 ijlj-v II ■ > illjj. \ II (J^a-XJ C . G 15^ clLlj^J 4 ^j-A Q. d LA 

«% 

^Jjjl ia udG J^_a J_> . 4 i A fl d \1 1 6jl^-dJI CjL^-jJ ^Jl 4_xiGjJJ Sjl^dJI 

i ^yo ,.\ i.flG 4iM j 4 pIII 4G_a -L\ 5 444 \ (_£jJI pliGj^l Sj-ua Q x\ 441 1 cg a d i JLxiJI ^Glll 

H W M 

(■ 

a ,.\ ifiG ixt i J^l J_> ^1 ^jl^dJI v.j'^jJI (JjLi JiLLj .id^Luxll j^a_> <_£jil P- LL I ,J^ 

V* M 

ob i^jJLJI jj ^jljdJI jj^dil j SjljdJI ^G^jj jyi Sjp-A 

*• •% 

• J^X. j_aG (jl J_> ^1 SjljdJI ,J^ 

I id j j-JuJ ! /ya I J JX. iajljjdJI ilSl I ^ 5 -v" Jj | 4_Ld.j^oG 6 j j) JL/d > dlij . v lidG )j 

^Jj) 14 iti I Sjlj^. 4d.jJ Idfl ^ ilSlI LajGc ilSlI 4_La-4xil^j SjljdJI J.'GJG ^ N ) 

i J-C'il (>i ^o L^_>jljdw 4d.jJ y\_iG pLja! IjAdw iJjj_XA ilSjl Jjl J_» ^1 .ijJLsJI 



03^ ^}" u> ~J 1 



3 4 iofl ^h il I 4_^-j J 3 1— 5_ijr-o3 3 -° 3j ^ (^) ♦ 4-*_fllJ 

.((JlJl Jxl» ^ (0 i^=* — t£jL>^* 

w ^ W 

jjl 4^^-iJL J-i^J>JI 3 il^Ll 4-ii-a.i ill SpI 0*^ ll) 5 p1 6*\ II 3^ 

* 3^X Jjfi 1 1 t..l 1 Sj 4-^ j -i 3 33^"^ J-X 3 ^ ^ 4JUI 4_j^jIj-^JI 4j! 3 ( ^J.a-ujJ I 
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Ijdb Jii-ftj (1)1— ° j d\ v J.I 3 jjJ J ^ 3j>Kl.lli .JJlxlj */ N * * 
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^jjs jLlu_JI Jl^ c.j y 11 . 4 _aUciJJ ^ya \ i rv l- u^j Laj o^-> jl^ *"l ^ u X -«- u 



iJajJI SjLq W S t^yjui^Q >.P • J£.«lJ 1 a ^A-OjJl Jl^ (J ISL u t^Ll J-fil J.I 4-fllJ^JI (J^T^ L ]^aJI 
(I) -r * liJ l I L^-iii Flm tJjLaiJl Ins 4.L^..a.ll) ^_il j-w I t FW *iajijJl j^a-xJl (FR 

. ^>1 * iL 4_lSn tj j-u^ J[ ^n XII iij ^k .j. » CLo^j^jjl 5 ji _>-^-il 

til, 1 1 Jl^ jlji ^ II J^Lla[ ( — sj . ^ jliwJI JI jjiii^LU <LXjjLLjI ^Li_<l» J J-U 4^1 

(j) -■ al .^l l 4 L-i-m Jj 4jSll J-C. Jj.J) J j-u J-^-I^JI J| J» ~^ ~ V (j n X llj tlxo Jjjjjl 
ifill J X Jill Ji_i JJu UK J^IJI JI L>u ^l\ ci tSjl^JI <UjJ J ^£ajLL>j! 



- L j l V -v. I I d U / 11 1 ^ 1 



6 jjjJI ^ V\&~\ jl LgJ Jj J JajJI J iJ^II j^ u < < > 7 > jl J^l 3*3 £*3 

IX v.ft l\ \ vll j^»LiJI 3 t < ^-LolXJI ^^J.1 4 ^lLo£. 4-LIjI^ .4lolXJI 

*% 

1 A \*\ g-^LkJ! J a /Till (j-o Uj^. 4JJI J jjLa«_iJxj joJJI i j V <3 ij^l^iJI 

d ,AaA Vl l Sjl ^aJI 4-=*jJ <S^ 3 ' in ^ ci! C5^ ^ jG ^ - krJ I j 

J5v ru) 4-H.U 11 J 4_)ljjJI 4 JI 4_lSl L> J^-XaJ ^LJI AjjkJLujuj ^ (J^xu) 

.L^_Loc 4_i_j^_lo ^l L^l ~s \ ~\ JI ill tCjJJI £ -±a-> - J-C. JJj JjLusu 3 ♦((^)'^ - ' ^ 














j>JI ^ jj y o^jl^ 5 jjj s^US ^1 J^Sli j grrw.,1 

P 

jLd LqJac^ . Ty] — Tc tj^ljJI^ 3 -^LxuJ I (j\£. j j) .i mil (^lj cjL=*jJ 3 3 ^ "^ 

^jxi 1 tfl r> j,,<ul ^va Ijl d_jl d_il_L3l 3^- fl ^ 11a ^t.A ji\ \\ Sj^jJI Jol^i 

3 Ls < ( d_Q-l.U\l i < 3 3 ^J 1 d_s*^ ^ ^yA.iULi (£ jJ I 3J j ^ '_ * ••<■ liL i 3 -^J 1 o I a*j j 

3J Ijj) mlfi J J)"> m 1 1 3 SjIjasJI 3° (4aLLL>) ^ \ / 11 * 1 1 1 3^>flJI <ii*i i<» 6pLfl5v.ll 

♦* M ** 

.(Th — Tc)/7h = 1 — Tq/T).\ i^jLoj SplifLlI 3 1 (j\ pj j"> mi l Sjl 

M *t W' 

6pI_A^ <Lx\. jlx> Iaa J 1 6pU5vJJ dJjLaua jvl, \ -v~i /1>L J 

O l - lLo. jlJ 1 y Cj l^ 1 £aa^ I 3^* L a > lj| Lfr JLS ^a ^yiJ ^ SpU^JI t i L i.ua*. 3-° 

«• 

P 

j 1 *^*£11 3 (^jIj-aJI Afl-fl-11 t ,1 ii.LV clU J tdAiAu K » ^ 1 

3^aa tN— 0 3^5 J-=vJl 3 CjLjLuavJI 6 Ju 6 Jlo £caLaa Uj I jjI jjy 6j^Ja 

oUjJ 6pLo.5^ ^j-Ci jh_flj L$aI l c dA_>. v-v 11 4. a XjS I I v \ I jpJ 1 

. Ls. \\g. 3-^-*-» ^jA-H 6 jl>*Jl 

^1 7h 6j1aJ>a Lq| Cj^SL! dA^-oi.1 4 aj> K aJ 1 SpLfl^JI 6jL»3-^ 6 Jaa* I 4JL^i^3 
t (cuL^^ 4 i rv) oiK wr c^i T C ^ ^1 ^1 ^ Jxj .Tc 

Jj ^rOil pILI ^J^Al-ujji a^^aJI 4a_i J_ 2vj 1 ^^flJl Cj LIoav-oj} 4pLLI J-cava 4-^^J ilLL 

^ p p 

ll£-^ d iAo \1 1 ^3^11 4a>.^j J Cjlj L^a Lc. Jjp. ta ^>0 jl Uj^ ll jl ^IJI ^ 

o'JlT ^3 ... i US ( J r^. \ 1 -w 1 ."> .1 \ ' /. ^ ~ 1 1 jLlo-o <_JiLjJ of j i jys *■ 1. " ...1 

.pLLI J-CL=VA Aj^jJ t^yQ I CjIaVJ J 3 ^JLaLlU 3-^ J ^ tOljlwull 

** ++ 

3^)1^)^. Lc J^A-UJUO JAI^aJI ji-tixQ 6^)lj|A>. 4 a^.J J A fl 'V ^ Jaj^o ^.UiA fji* ^VJ 



.Jaj\aJ 1 ^.HaA 3.. 1 . 3 > ^. vl 4 aj) H gy^o 4_sLL=J Lfl vlLlj £-4^ . I Jas. 4 t/~\ Q ~v \r\ 6^)1^2te 4 av^J Ij 

4WJ11I iflliaJl 3-° ^LIuj i Ja j^aJI ^LLaj JJu^iSJ 4a}J)^U I d q\_U> 1 1 ^1 CjLaaI^ ^JLj\ yj 
yO I aJ 1 iLuoAv-o 3j)< i <it <44 u1aJI 3j .Tc ~v 4a^aLiJ1 6 pLji£Jl SjLaj 3^ 

• Cj^AjI^ 6pU^ 4aJ^J I Spli^Jl Q Afc. 4 _^.SLa 3l^j)J 

^)^Ja ^X:LiJ-di ^cvfl 3^5^ ^ 1^>"V a pIaA 3 L-LUA^I 1 3^ \ ^ jLfl ^jJ-aJ 3^ 

33^aau .d-iitvo CjIav.jJ 4.juA \ /c <iuA p! iAfl II 3 

•* *• 

•0^3^ 3[ 6jJ3^^ ^ ^ J-*~^ C5 JJ j^AJ^ 3-q JaJaC 

«« 

7h SjIjavJ) jLaIc^II 3 ^j^jvdxJI 3-° <3 Jbi ^x3 

SjLLI jL^_uca 1 d_^jj 3-° J^l <iL1a dAvjj 3 ^ 9 ^ 3^ 3^°^ ^^5 •3-^ , ^- lll ^^ 

^j j 3 -° J 5 * ^h 3 ^ 3' ^ ^ tij ac ynoi l 




4_jJ LcTt--^! I j bij)jr\_b!l 



Th Cbl^ IjLa .hk^l ±S\ \ 1 4_=*jJ ^yd 4_jj_A_1Lj 4Aj* uO ^ 1 i S\~\ jl^ll ^ b* JjS J j\ l*Ti 
^jls t^Q K X * * 7c cbl^j K N V * * ■_ j-LloJI jl g is\\\ 4_^*.jj^ a K \ o • • 

4_^. LxJ I ■.._■> \ jg . X A * = • ,A = \ o • • I X % • — \ 4^>j) a i ^ li o S pLa^ 

M 

i^JLa-ll .bJLubll Qj^-j ^ b-^-o Jj I (_j^3 J oL^JLiJl Jx Jal A ^ ll) JjLo'ill Cj^LoL*_-o 

N * * * Jj-=* 6^^ 0^-^ Th o!^® oU>> jjJ uj-=^LoII 

4_ul 5I^JI <jSl1 jJ-ucb ^1 jii^ .XV* 6 pLa!^ ^Jjl^j Lq-o t4-J j^fl » o (J^bib 

(3 l ^ jJc Jl ^j^wqj (jrj) Iv ^° SpLa^ ^JixjLJuA SpLa^ pL»^l iixLj 

M 

c/^Sn J iAa I ^ ^_aJU j j^ja ^J1 »_a rf/cX £-5^3 CJ^ *bJbj ^ -X ^ o — o * 

& ^ v. ~ 

lb I LL Lb < J-A * '■< (( 4j y&JLjd )) 5^ 1^_2* O lx J ^_LXLL£ ( < J'\_1 ^-jJ 1 4-JJLA I 1 4-Jji I 

. ^'. \ > ^!i^l 4-ilo^ 0 £ CjLj Li_J I *_^.lj^| ((JjJlq)) JjljI) 4_1^^nJ ^!h,> 

** ^ M 

- . 9 _ f 

^Jx. CjIx J jp in a ijXlib ijjljji. <JI ^ I jXbLujI SjiSL-2 Cia- j^-fll lb 



^»j ijAai ^__sLibu . ! 5j I CjL^jJ cl SjIjj^JJ 5c- l_A^ Jh^\ > 

L^Lj^^j ^jJ I i 5^ b -v 11 c-Hil 4 'ilLo 7 c^9 7h O^- 1 ^ b ^ 4_a.^J Jjf. ^Lbxll 

^ 4 b ».y>tl 4ji.jJ ^ iiloAil Sjlj^-ll jxLub . La_»Lxjj 

tlLJlj J . 4 JSJI ^Jx. ^J-abL Jj-u ^1 X>-° 7 h (j[ 4-b b ilSlI 4_zv^ J 

^LbjJt ^1 4jb.) jJI 5j ^ ^ ^ 4-v. bill -4 ^ vlt \ >.\i £ ^ j b 1 1 ^ uy\* 

4 aJj . 4jJ LbJ I 1 ^ ^ i \j^p Jj/ ** s ^ 6 ^ La£Lj vA-A Th aIx 

• J5I 6<X A*\ v CjJ^=»b AA 4 b hij^Lq 5jl ^ 4 j^jJ JaC 4_fi Lbxl I Sjl^z^JI Jjli 
^jl t<c\ q ^jl 1 <a-\ 11 <3 Ljjb.1 Ijl SpU^ (^j-q J^l 4^K 11 SpLa^JI' 



^ J-i JJ CuAJ ^yxll 6 jl^=JI Qc db 

•* ^ M ^ 

4j=h.^J ^Jj ) wn ll ^j-o ^ju_l 1^ 4 b mi^xII 4j=k.^J /nil ^^-0 \ 

4 b infill 4 j^jJ ^Wp Mill Jjl 4_=h. jr\_A_LI A 1 1 Sjxo^ .4aJL*-ll Sjl^pbll 

J-A j J </r>ll Ijjk^ <4X^^_J J^A^JI ^ya > 1 1 b ?\ ^ I^J-uO-o j 4 < i 

^jl 4 j^jJ <>s ^b.T jl (Lfjl>=* \^*J) jl t, wn^in Ul 

Sjjl^Jl 4_fi Lij ^ Powell (J^b 4 JLa-o .asikll Jx b l b J I <_AJl$_j (^>uxl iLo 

IjjJb 

4JSU Sjrl^Jl olx^JLi .4oilx 4J^I J ilcuiuil j\£*% 

O^T dllbi XLjuClA . vJZj! A lbl^> 6JJ«J ibb Ajj i<ci.\ 4 H 

pl^^JI 1 4_>^Lb_d I olbij^^jJI^ t 4j_lo I ^LbJI 4JSn (d^ -0 ) 




C- 



3 < 4j LfljJ I Cj^ 3 < J J)_i jJ 3 3^-3 j LxJ 1 C3l ^ 4 fl L l 1 ^3-^ I (JlLo ) (J > -= >fc 1 jJ 1 ^/a_=3}1 1 

j Sj3^' ^J J J^- -^Iaj jl <_ 3 “V> j>* 3 xuAV» ill <^3 .(^Ojlj^cjl 

(Ji Sj 3 ^> <^333^1 jl j^LLI Jl^iil 3-0 jl < 1 (; U c, 

«* 

^ p p 

4-11 (5^J1 4-1' cs^ — 4ilUJl JJ-UO 3-0 (gj±\ 

** ** 

4_fl LLza ^ .mkll i^£^y >. 1 jj-u2 3[ ^t.i o.uJ 1 3^° 4^ojLflJI 3) 1^ -v 1 1 3 ^ ^ s 4 Q *\i r\C. 4_i^ 3 -v. 
4-jJLC.^JI < i,:a..mi, 1 I ^ j) v ~\ t 1 O iAjiJ) ^v 1 4 >g lV\ \ .o 4£^_aJ 4^^_^. 4-fllia ^Jb Li^J 1 



J a J Li ^-Lxaj 1 <\ \ o 1 0 / 1 1 q „\ sc. lj.Ll.1 4_i^j 3 ^ 1 1 cS^l Si I 3-^ £ iA-v ~ ^ ^ . d * *C 4.5 LL> ^Lc 
Cj^O^ Lk^^-L ^xJI j>5LaJ LoLoj *■ ^ ^ 1 t4_ijJcsjJl £cl q*C 1 1 a^JI 

JU SpU^) iJLlil SpliiJI 3 U .JjlUL L .jSj 1 G ^ ^ 

^-C J o~i a ~\ Cj^s 3 1 1 ^j)- v '.a! 1 (3 3 ^ 1 J Cj L>-^) J J-C Lv 5 a J-ojjo 0^1 Si 1 6 J-ds 

_ . c- p p - p 

.4-1^1 a i o 3 CjLaxu ^1 ^J-v-uO Liu ^\ ^1 ^3 ^1 

jj^llJ I -UJ-3S ^a- 11 ilSlI 3 ^^ ^ 4->jJqaJI L jJb Ij-c^jU d^JUil ■ ^ N 1 -w 1 1 3 j) 

M 

^ ^ P 

4JI 3^ 4juai 3L1 j5>3 .LajIj 4-jJLoX. 1 0 \ \\ 3< o > La v_jjJa 1 33 ^s5 

4 jg 0 mil 3 Cx*-ju^ 3 LajLLC^ 4J 1 3-° 4_i_»^5 l_0_ipLfl^ 3j^- >, -l Li^Lj 4 1 \ Q-uj 

N A 3 i - 1 ^ ^ 0 ) • 4-juufl_JuuJ 1 CxS^-Ls ^3^ 1 3-* 1 l! 1 u l^ 1 1 ^.J ^ 1 3-0 O-^ojua ^3 1 

+m 

(.*^.1 ^Ll j Jjl^JI Morton Mott-Smith ±x^u-cjja jj. a *_.L£ ^ 



Sjl^JI 4^jaJ ^Jsdl 3 \ ^Lujl o-UiU 

** «« 

4 J jLsla^ 6j l^>.r^. J 1 4^.j j 3 I 33 I 3 ^" * * l- 0 -i L 3 ^ Lh° 1 0 <<111 L 5 _o ^3 CjI j 31 o fl < ^3 

3 < ^ > 5^ 3^-11 4_2b.^j ^jjLiiLo 3 I 31 Ll3_i 1 SjLi^l <r 3 La5% . jrLo^o 3 L 1 1 ^1 iA 1 1 4J1_^J1 

w c- 

- (V ~ o 1 ~ a 3 o 6 jlj^aJ) * 1 1 j / 1 1 ,i 1 4ao j 3 a - <0iJ 4 ^j j-Lu 4£L)jJ-i 

4-jj L> 3 -^fl-l 1 yAxi-J 1 3 o 1 ^ 1 . iaJLail 3-0 . LoLo_i LV\-o-o dJj 4 fl_l 3». > ,1J 

^yjjLo^ -1 0 11 5Til j *j l^aJI ^ !^a3JLuj 1 3^3 1 3-0 <3^3^! 3-Lo 4_i 3Loj^ jrLl l 6 J Loll 

. 4_i jrLo j-o^3 ((6jL3 » iaUaJI ^ 1 j3JLm ) 3 *^ 1 0 * k J-^l 

o^jl^ ill 31 j sxj 333 ^3 t 3 GiJla- o 33 .^) J JxC (> O-LU-^. 3^3 j 

** 

J? 

4-j ^.Ici..l 1 lifljj . 4 -j^) 3 1 1 ( 1 0 * 1 -c, j j3 j 1 ' a ) 1-0- 1 Li I 3 3^Xui-xJl 3 j 3^ jjj.La.LuJ bjr\-Xi^2> 

ut-uOJ 1 1 JI il^ll 3-0 4jx^13 ._.! "» xj ^.3 1 6 jl^-^JI 30 4-j-mxl Lfl 4JI 

«» H 

^ jrLfll , 3^ A * n ^ -1 1 S^jl^a. 4_rvj J JL£. Irr^fl Q J-QX3LJ 3 ' Qc / 0.H <JSll 31 4_LLlj 

1 00 a - j ^jG /( j Th 3 yi-iu^JI 6 jl^=v 3 I 3 iJS Jjj-3 ^LUjjaJI jJLdl 




4jJ Loj-^l 1 J 






4 _i_ 1 a^ . / Q j l\-[ — Qc/Qh 3^ (5 1 *Lci^_Lo SjI y_jl t ii.i.i \ 1 £->o ^L^Lxij LaflM (J-C. 
^jjLlSlo ^1 <j \ ^oLIj jJI ^Liil ^g-xiu.iU SjJ-^-ll ^Li-Lo-fl 

** M 

t4 Q 13,a 0 * * 4_^.jJ wg- I \ a X a LoxtL^i ^ajrLfll I ^liL<xa .4_51U11 4 l^>J 

6 j\ A 4JI Jjl I 3“°-^ <4ka J^jI ^ • • 1 ^ £ ji 1^*- J>0 4_fl^)JUo 3 ‘_ lC - 3 Lijl^ 

4_a*^l3Jl Q\] (J^-ljU 4 _iLujl1U 3 1^ 3 1 3-) J-^3 ^30 ^3! 

OjJJxC V / ^ ^A Qc / Qh 4 .ixiiill (*lul^ IjJ .ilSM 6JA 3 -^ ' m *" 3^-^ Qc 

J^All ^-uj_^JI I J?\ V / ^ 33^-* Jjl Tc / T}] 4 _ixujJ J_» ^1 3 fl.l5w.l 

. 4-flJJajo 4_=*.^J V 0 * ^1 0 ** X V y/ ^ ^1 3 ^ ^N1 A_ii±^JI 4_^jj y a ts^\ ^A 

M ' M 

Ca >. v. v.i 1^ . l*\ 5 q ! i j, 1 l.J 1 J jjJj_ja_> ^A LL>Lu t S^j-*-LI 3 11-3 I 4 j>.^J ^jjjLijLo^ 

. ** i 1 . v •%■ jp 1 1 31 iQ a . \ . i-^. * 3 I LaJ ^ ^ ^ 1 1 3-0 1 v 1 * 4 ^LaII 

L<^) pLxJJ ^ LiJJlJI ^ Kfl \ ^/O ^ ‘ * ?t^_uCU_uu 0->13 IjLfi . J-ll) 

** ^ 

vvv ^a ^ 1 i-i n ^i ,5ti 3 ° eiii ^uv-yj (c^ j 1 .<■** n >q n jl=ji ^a 

Jj Q 1*^ i^y-i LlLo IjA J-Lkil S^l^aJl 4^j J t tS ^ ^ja_4.uj^ TVT JjLxlxJI 

i di j SjIc 4 1 1 c J} li-> i 1 4^>.^ j ^jjj 1 1 Q-o £ o I jLa»>^il ^_j LAJ 1 ^ 1 Aaxu'i I ^ 

ojI^ IjLi (.oImaK ^>uL_Lo J-c. ^1 ^11 t^-LLc J_c pLa 

4M 

^Ufl o (3 JLJ1 ^A U^) 4-jLiic 4 1^ 0 ^ plil ^ i-sQ > > ^ A * cJLkA 

Jiu . *\VN ^A 4 \ 1 \ 1 _C- 4_^.^Jj 0 l^^ ^A pLLI Ja^j 

*» •• 

^^jjjLiAo 3 1 - 1 -A' ^jjjLlLLI Ioa 3 -^ 



ijjl I jaJI I^jaLuaU OJHII O^LLII 

S3 ll^ll ^iu-cJl jA. 4 < A a \ 1 1 ^jj)^ «ia) 3^3-^ 3^ IjLp 

.*/^ * * ji) S pLq^ 3^5 ^-uj jjJjJti 1 — Tc/T^\ 4 _j jlj^J I 4JSII SpLc^ 3J. 

«• 

3^Jfl (Jj-fl 3^ Lq^^ . (^olc J ) oLjlj3 JI 6JA (JXq Jl^. 3^ ^1 Sjlcj 

3j^j j3 3IUI 1 1 4^>.j J .v\c. j jUl 3 IjA 1 1 ij-*-^ iljU-i 4j^J_J.I iSUaJl 

.3 jiLu^Jl 4^J J JlA 1 ^ >lr. i-j-1 6 jl 0 A <nl I 4ilkJl 3^ 

♦* 

4j>.jJ jk- ^ j - w ^.1 4 _j jLuj 4 ^Ut\H 1 j| Lq 3I ^s^-1 1 3* 3^£j j3 4jl 

tJlLa ^S- |JLajl 2>.1 1 3^ 3o 1 J*X A^ .3L1 j 4 -u 3 a 3 _l 11 

♦% 

. 3 13^ ^ ^ 3 a 




^JLaJI 0>* i<1 ^l^^l 

^ C- f. 

bc-Li^ (JiLLuj i 4 i A Q ^ \ r> 6 jl^=v 4 a*jJ Jj lj>-^- jJ-C 4^lj ja^I 

M 

<6jl^aJI 4_a.j J £j.jJ*\ fl ^ \ 1 1 aK 4 i<oQ ill 4j>«jjJI fcjjfc <a J .a J mil 4_^bljJl 

; jLkl I ^ fl u~\ 1 1 J^a yLfll LclK 4_a.^j J I CL v 1 (J^Jal^ lS_S^ 

^ojjJ :4jjl^j^JI I^LxoLLijJJ cJlHI jj^jLciJI *£_SljjJI <3 wU^IaJLI 6 j_& v ^ 1 > ^SLa>j^ 
. Cj lj)Jrx^. 1 1 <^>a J ia. ^ J JlC- (3 5 j l^aJ I JjlLil ^LuaJI Jl Jj-uijJI (3^-aii ,>o 

^ ^ f. f, 

iJjJJcJJ J fl w\ 1 1 SjIja* 4a*jJ J^a I J_a. 11 . J> (J-u^lJ JjI I 4jl lj-& i^g 

*r± 

C - ^ £ 

jQ juaJI jJ-C J^u 2 LaJl J^-aa)) oUKjj .4_d| (J^-lojjJI lj_il JjSLaII ^^a 

* « ♦ ij L$->^ Lo <lLlj jJj 

^yAjt J (3 ijjljjaJI K .^LIjoU I IjUl V -V I" (^AJ 

jlj j 4j JLo tlL jj Laj 4. t j 1 ^ -V 1 1 4 al U> 11 *o 1 -Q-Aj . Sj^Q Lilt I Cj 1 ^ 1 i 

: jj jit ijo 'j^.£J 1 xxAi < Sja L&aII 

.SjLaJw JjJ ^1 cd^AiJ J ^U' nn ^ (N) 

** 

4-xfl Iaj 4_L &Ja ClixI ^J ^..1^. Sjl mr*. /j 1 JaiLfl iiLa^aj (Y) 

•% 

« p M M 
. 4 aoaia] I l. * * 1 1 1 Jj I I 4-C. .JjCao J_c Uv vjJ^I L pi J ^^J) 4j liU I 

. 4aialoJ 1 ■_**!! 1 1 1 ^J-C. jJjuajaJl cIj 1 LI Uo ^jIllxj ^ aa-j ^ Y ^ 

L&JJjrU^jl^ i5QaJl 4 %LjI Ji^J 

6 ^ L^J £j. \ , <\u x 'a ^ iilkJl jl ^ J-^ 

6 c- Lfl^ Cj 1 j i5 LLa ill Ljj jJ 1 j Li . J i fl r> ^J)(g A ^ ^-4> iS LLaJ I (( ^JJ.^.3 » ^ 1 « Ls Q o » 

Jj)7k A*i |aJ iJ^ll J..i a> mi j pLjjI SjJ^aLI 6jIjaJ1 JjA X'Y * 4 vjh> ^LS *’/ 1 * 

~ c 
tcdJj ill Sjl^aJI 4 avjJ \ ni a <_u>i,!u 1 (j V\ 1 ((SJj-CLq)) JI^-ujI 

Sj^juo I 4 L j)-^.“vl il^LaA ilSll L^aI JaJLojI jLslj Sjl^jaJI 6 *8 

^!j fl ^t,A iAJ 4 \ll Sjl^aJl a uiCi (3 L^Jlj^jCU jXJ (^Li .6 J ifl o 

^J^LULO CJllA Ijl ^!1) iSLLzJl (J L^— <JL> I ^j-O ^>-1 ^1 ^1 J^O*-jJJ 4_3^LiA ^_Juu 2 J 



^ 2 _ s' C 

(Jys 'iJjj <(4 j^-m > Llj J >ja J±\\ b jljjJI t a^Jia-c j»Q j*2> » (j-o fl K jyfl » (J^-fl-> J --^ 0 ^ Jya 

^jOlA (JXo ^JJsuuOjQ |^l laJj-Lul^j .4j^_ualljJ 4 iLaC wjl i m'tl Ja ^jxa 4-Sk-jJ ' ° ^ Jj'bJ ■ « d.fl.U-J. I 

® Jt/Mi .ixlLJI 4_fl U aJ.1 4 _^.jAj ^1 « > t 4 1 1 1 o Ja i m 4j*^ > C I j K I oxuu Jjl l j ^~a i ^lio-o 

. Ji^in 11 logJ ^rwljll 4 _ajLa j Mark Zemansky 




4-jJ [ Lu 






aS iilkll Jjl La JLL) . ^Lxv^ (J^l 43 jIjj=* 4_^.j J oJij La 

iS IkJ I 4 > k 1 1 ^jn fl\ \ 4 _jj til L J La 3 j 3 5 jl ^ ij^ in ( J^c iSlk 4 i. k ^ Li J a Q 1 L j) 

%• 

3 [ LaAoC iJalkJ 1 JjLi I , k . Jxk J*\ <11 \ 1 1 iLU Iq-^ *^T J< n) 3 

. 4 i k 3 A ^J_UC 1 S J I 

4 _=*»^jA ^A j)wn<o ^>0 ^J^-il) 3 ^-&3 iBlkJI Cxi Lull !j| ttillj ^^03 



^1 L^fi IjrV-k jkl 4 V J ii \ V J l-v_ \ / 1 1 C ( J^i Jsjlj-w 4 '-wj \ t.ljWilA Jl 3 ^CltvA 4 _JLc. s jL 

Lj^LxJ (J*^ C> 3} 3^1 JlC L^axs £ <m o t-v ikjljja. ill 3 *k3- Cxi Lull 

^-uuxa. Ik *3l a ^3 Lj I L)kxai L) liJJ I Lj 1 3 * « ^ LJ I LlA L) Li LA 3 . I 0*^1 L. Lo 

43l (_^LJI Jk^J 1 <3 Lj 3 k. * LjI (^) * J I * * 3 1 3 I L 3k-i**A 4 ia.IiLo ^^c 

. 4_^.L| JSI 4i j 1 jxaw iSlk (_£aJI a 411 ^ 1 1 3^1 3jl jaJI 4_^-j J (Y)j 
C^J) * ^ A J 1 Lai l 4 jvLj^ 4nlk»ol L ^ 1 ^ j) (3 ‘3^-® (k° 3 k A Lk ■"< a. i A-LJ 3 

^ ^_1xj 411 L 31 JI 3 j) 1 l>-° (Entropy) LujjjrLJ 4 aK LcLx<ai AlkxJ LStkJI 

^wlk-JI i3 Ik 4j^.l3 J 4_ulko| ^AC. . G^^vt-1 ^il^JI |3 4_okJ! jxjkkul J-fl-1^ t^Jl 1 Lj.j^I 
^3 Ijj^ JLo3j*k 4 ikl jJl 4-SLkJl ok o jlj Lok I , k. ... JLoljkl 

.^xlkxJI t Jklj ilT jl^£-| 

J i>° 4 Lk3 L>^ (aX.^JLj .sO>»jk jlkiL 3jr\k 4^jO 1^3 ko 

Lxk. xa Lj LL Liu 1 43 Lfl & l La. Lj ^ ^ ' L ^ ill ^J; * ' 1 1 i 1 3 j 1 ^«aJ I ^3 L 4_jLL LS AC ^3(3 Q A 

c3 *— jLu3_j LjI t(i5Lkll ^1 (j^jj.x.jLu] 1 Lj-Q ' Aj^>-2v 3 Ij^^o (<La3Lo)) Lj^ k° 

i^k ,4ilkJ I i^jLa 4 Lu^jii*^! . jjLLI IJlA Lj . a "w3 i 4_JLg ijl 
L^jI ikm ^ iSlkJl ijka 111^3^3*^1^3 ^ 3 ^ yktiJ LS 4kc^ ^ijju 3 

uj 3 jL JjLj .Jjlj Lu-fl jC\ \ in Lk (QAaa aui Lj^ Lk a s tiSlkJI k^Lk J-C 

jo a > LjI 0^ A> L>° ‘4_JL1I SjI^aJI ill <3 « aJLo3 ^J» 

«OAiLLu 3)) ^aJ tj-i LgiA u£jJ-uj Lk t^t.fl.H ^j-u J-xk.3 3^ iJ I ^ I 3 

4 jT ^ I 3 La^Lu 3 LjI L^ a * 43 1 Lj-^ aCjJL kkJLil iJSlI 3 Lj^j 33 | 

M " ' ** ■« 



3 * 4 j J Ac 4 J 1 qL i]j)fl .u\\ ^u 3>33 LjI I CjI * 3 1 1 4 a vkl Lj< ^ >3 

iiLAll 3 j I^ aJ I 4 _i a\ JjJ a-q-j ^.LkiJ ^ I ^ auja I 4 \ \ jjjH v*^l 1 o 1 3 A-X 1 JI j A- 0 .J O^ILJI 
I 3 LS . 4 -flJkll SjI^aJI CjLa.jA Lj-° 4 -ck.jA (Jk_l 43 -g S 3 ^ja.LI ^1 ^IklJI ^k,iit.^ II 3 |. 

4 ia.jA a 3 c LjIJLI 4 Jk 3 4 il-^l j 3 ^ Ji Sjl>aJI ^ L 4 \ A*C |"|Q > l^"S I 
iiLkil Sjl ^Jl 4 xk ^1 — Q/T ^jLoS 4 xv i 0 .j />. <n\ 1,1 Lu^JL'^ll a!aJ 3 1 11 0 <■ 4 \ v a x> 

** W M ** * I ** % ^ W 




^JLxJI cLijJb > iii 



Kil 



(3 s* *"H . oijnH .T ^-m^J J 4 5 1 1-~i l 1 4-^^j J-c. Q 

Ijl .^11 (.jLkjJ <^1 j,J LlA 4jl^j ^ <(l/2)mX^ ^ 4^11 4iUo lu ^* 3 

(ii ^j»JI Sj^ ^>-=* 4_=*jj) joK T • * Sjl>^ 4^.j J l3n ijljaJI 3 U 1 ^ f* M L >^ ^j-ubl 
jl v< = V - • / o • • * Lu j I 3 j*-i3J I 3 Ls >*- tu 3 ^ 0 * 

* < n 1 XI o • • 3 ° 1 *^ *\ • • v\g- |\ m?>i jJLs Ijj 'v 1 1 <J-c^ q 

J£J jjuoj j>L^ A,V * • — = *\ . . / o • • • — ^jLnj Ljj j cSjl^ 

4_^ Lull) Qin^ > laa^jrL3ll 3 ^ « 1 1 ^ 1 1 3 ‘-jjjJ-*-* ^l) • O 

(.1/7 £l_a ^jI-laJI ^-ojjJi >.i »~v 3 

t c- 

5j| l u v in 3 ^ Lx, £j jp-uJ-o 4ajljjaJI 4 i^alljjJl 4 aIV^ I S=a\ 3 3-^3 

<JLLo^ 4_j^j L>- : *’ l^i^iu ^jl 3^* A J 3 7c S ^jl 4_^.^wi .AaC Jj li ^J j£±.uxa ^ T h 
Ijl 3 o K V* * Tcj 3 Q K ”\ • • 7h ^^fOjrLfll tli K "JJj .Laj^jtL»^!I u Lin - a . 4 a Q .t 5U 
tjjLJI jIjmII Jl ^j^LujJI ^ jjf.'l ml I 3-° S^fJj L lo jo*, j » n > j> ^ * ^Lxu! 

p p ^ 

£ j^-ua <jjl <J^ -v ~ 1 1 4_^.Ljuo jric ^1 ^Lc Ji’ifi 1 g . K 5 ^)l ji^JI 3”° 4 _a - a^J1 6 J 

_ f. ? f. 

4j^I^ 3. ill ^1 < 1 1. uji ^jl j u j 0 ♦ • • 4 jx>fv ,. U dlj jj-a 

3 L5 lJI il^ S jl j^-Sl ciLujjj ^1 .XV* 

iji I a xa LjJL I ^ 1 1 au Li ciL! j < 3-0 < 3 ^-^* ^ ^ t X 0 * L$j p 4J L^J 1 6 j-^> 

♦ lilm 

laa^jrA-j^ll 3 II 3 c~^ <jj-=k.LxuJI ^J j) i Mi ll 3 -o j^JuLio 6 jl j-^-ll Cj-»Loij 1 Ijl 

L o£ (<^1 a^\l) 3^K j jjlxu A, V ** — = '\**/ 0 *** — 33LJI Mio l . i 

liiaLtu 6 1 \ \ ,IU% Lo5> J jLJI J)j iii 1 1 3 (SjUj) liajj^a^ll 3 ^3l111^ . 13_sLuj 6 llitLL>. 
4 1 is~\ •%. o 3lj-A i\Jkj$ 333^1 . 3 ^-^ / M,”\V — V* * / 0 • • * LAjI 

y* fljlWi* .3iK/ ^JUU jJl^ A,VE = A, VV - M,“\V ^i\ f U^il SjLj 

M H 

4 oJLaJl Sjl^iJI 4 ^-jJ ^j ^ »■>! I 3^ Ciifl JJ! 3^ d Q * A ^ I LiiLa 

t t f- e- 

. J^U i^UI JS! I ^ 5 1 * 3 l^^-J I 3 ^ ( 3 ^ ^ ^ ^ x ^ 1 3 > l^-^-l l j ^ | 

J) 1 \ \ \ * * * (J^r^.1 *XV * I 4 J ill 3^»L>. Sjl^ikJI 0->Luja! Ij| I 4 ^ -v 3^J 

j)J m 1 1 <^1 Jjt-u.1 jii^ i * * * JiLLil^ 4 jJ UcJ 1 Ji^-col 3*° J! 3 1 ^-^- 

. 3 ^ ^ j -J* * ,u ^ ^Y'^yY' — j J LJ 1 jj \ , txA 1 1 Llj^jt 3 ^I 1 3 SjLj^^ 

3 ^LJI .uiaII Lu^jrlj^ll 3 (JI 3 ^3 

30 / ^-*-uj j) 1 ^ 0 — AjVV' — N V, VV 4 . 1 ^ 1 1 ^ ^ 1 1 Lu^jrA-j^l 1 3 v r'-*j>J I 4 1 u ~\ ^ i 




iJ \ cT\ Vj 



^i] I ii^ljjaJI 4_fllkJl ^_yd J3l 4ojO^ Jj I ^OJl_> LubjJ J^LOI J^-Cl Jjjl Oij sS^3 

.OJiLfl ji J>=^ O' 0^' 

Vo** jli d/o . SpU£ olj o^jl^ ill J^ Sj^JI cuLu^l Ijl ^l^JI Jj 

Ji ^frOUu Vo* • jlj iaLLJI ^ jOd £>> Ji J>=^ 

A, VT = V* * /Vo * * ^H.i.ii U Lu^A-d 0 SjL&oII ^j^ILaill 

4 1 n £so*-uaa^ L5^ Q^LmJI ji ini 1 La^j-^O ^AJU JO Q* K / W > JL - UJ J? I ^ 

** 

ilSl 4 > ,4j x\ , 1 La <joO * Ajj . * = A,VV — A, TV <Jl£J 1 O lVdl La^J\j^!l 0 jOioJl 

iju iilkJI Jli.il <> >1 Jii, JI J^HJ i^Hil IsLkJI J£ oJjK 

^ , * 

ilLOl 6J-A 0 La^jr\_i^!l 0^ l»^^5 .(_£joO 4_=fc.LLo cJlj> La^ *5jl^_=>*. ^jjq, 

9 

4_j^J iSLlaJI Jya P Jh^. (( . \ a Q » ilia. 0 ~v^ . Cj yOcj a 5 ( (j\£. J xul I ^ ^ I !••> *d ! 

4_^. LLq ^-lc. O'v v 1 iaLLOl 013 o' JOO ^^11 0^! ^Lud. I J| JiuO 

LoOix- il L*. ^\ .J^jj»_Ll *llvdl JOJj Sj 'j^- JJ '^g-b-^-i ob 3? “' J^lU 

<^b J ^OU j>Lia jri£ l^-Oa Lj>^ o' 0 -^ ‘ 5 jL>^ 3 4iUOI 0 ^^ 

Ja LfliaQ I \n/nC JaiLfl ill 0 OO. S^jljoO 1 C* 1 floO lj|^ -4*C l^j iua bj ^±s*s 0 

* >Lujl>. 4jgC 0 4_jl 4jaa.NLo ^:vj^ . 4a_S Lxj.1 I oLiLqjlJI J OJl^aj ^jl ^j-o L^j 

Jl^ullj .juuu ^ ^1 J-»0^ l^°i J^“" Ai-lajJI Laj^jtA-j I 0i“^ tLS-iLuj Oil La 

%% t p 

4 ( i^i^k o d \ o ^ajiOaa J^^ aUciOI J jOuj ^1 04^-J O' 0^°^ J^ ^9^ ^'^ L> ^ (.^011 

0 SjLjJI Oj>50 o' ^0 l*i <i» > < Aj J ^ 1 L [LLm ilLaJI .La^jrL^ll 

0-Q J-fll 4 V r\K. >(< j 0 1^ j jX-uj I \*S A, VV J5l JjLOl c- Vjj \ ill! 1 La^0L)| 

«• 

(5j 0. I Sj^-ua Ji J^=03 J&\ ^3 0-°j ‘il^' 0^ v > '^ ua -L j-L^ Vo * * 

.4a^ljjaJl 10-xoLajJJ ^alaJI l^a ^.j o-t.ua Loa ill J 43LLJ1 O -0 

l 5v ,..A. < ftLa J-li ^alaJI Lfl.ll Sjj) - in O-Jl^j - 4*\1 ^3\l /) 5v a j ^1 ^aLJI 0^ 

Jajj O' Q^aa L^_j | *J-fla Ijal ^£L>aa ^! J^j_*_c ^LLa ^1 La^OL} ii»^>ljjaJI 

I fCa aLaJ-U J^^' 0 ^ 1 -^" C^J ' % S i O' i'^-i''' Q ^ a ^ .jOu 0 s 5 ^ J-^ 

^oJoo-tua l^-^i — j\ \ x \ 0s5^ J-L-* O' ^ ^ Js^O*-^ (^' ia Uo :4a^)ljaOI 

JaiLa^o 4aui» LajOU^l :jaj3 jLfl ^jivl 4^a. O^J *J^ j' O' 

4_lL^1jJ 1 ia LLO l v S^-*a ^jl O -0 ^ lOa-aLaOJ J^^l LjOwoa jj .({L^ait 

. jO lAill La^yLi ^Oa^Jia ^_ya i \ \*\ x\ > ^3ljJ 1 ^^aLflJl^ i aIIWII 

Ji <j3*^ ^5^' o^-*v ^ L^»l J-^ J! O^f 

P (*Js, 

<4 *Afl -v \a S^)l^=h. 4_a.^)J J[ id Lc S^l^av 4ajJ ^j-Q ((> >l,4u^ » (jl a ^ :4aj.n mil 



^V 




p 



Sjl 31 Cj^J^)L 'Ll I Sjl j^JJ ^JjlO-Q ^j-O 4 1.0 L>- 4 fl > ( >LmIi_lj 

^ JS* _ ^ 

AjlauL-jljI 4 iLc 3 ^ 1 i-^fc \\ 1 ^tjuuoa La J \ & ^ 1 4_> 4 L C 3L>3^ 4 \\ u\a 

< 3^ ^-C 4. v La. A, 1 1 (3 Lai .AjjL jJJolJ ^LLlll 4 vK.ll L>^/L^ll 3^ 

.(5j>»-mJI j JUJ1 y» IK ijiij J' lv 3 O J r> ju 1 1 .> 4 j^ Luo^J I Lu^^ro^J I 
Ji&l\ 4jl ^11 .jlLiil lift) 3 * 3 L LajjJU^II 3 *. Jj^ll 3 I 

. ^ I 1 a J I j j\jula jJ^qLc. L^jI J-C Lj^ 3 L^I (3 3 ^ £L>Li 

^LLjJI Lu^^j| (jl“® ‘^3^ 31 La ^LLj 3 4 JELL 2 J I Jl^Lxol 3- 0 JKau Jj?^ v s LoLl 
S^jJLo n 1 1 4j 3 1 L > 4 L Q LJ I 3 3 ^ 1 An 4 L C Aj^j^-j ^jJQjS .jIjJj 

AjSLj IKjJI I 1 fl x 4_fi LL v 1 fl U. a 1 , . A pLjI^ ^t-Lxu 3 *- !-$-£■ Lfl^J>3 l fl > 1"K \ 

0 JI 3 La o\jSt\j pUI 30 3 jSJlI f UajJJ 5JUI aSILJU .pill Jl .JLiJ «SJ^)> Jl 
j^IIa l a \ \ \ t (4i_»LoJI 4 j0_»^JoJ1 ^jxla * * 4 _ \ ^ iii'v.fl ^ o j I 3 pLLI Lj^3L>1 3 ^ * “LLstj 

(AID (.l^la 3L^ jl l^Jl v LAI fJ) j^Li 3 I 3 jj oljjSlI L>j3L>1 

AjK-u KJL I 4_5Uo 3jk^ ‘_ v v iijl > 3 ^“^ ^ LLjJJ Lj j 3 L)!I 4 \ is 3 *— 



•» ■ w 1 



•*jL^ Jl 

3^-<3»l 3-o 4-ji L^-lil-o 4iiolj ULjLu Lvjj 3L»)II uLLna. 4JIL0I 3v^ 

Lfl_> ^ j3 JjLuj^JI (j/r> > ~L j?u I 4 q 1" "v 1 1 4 -oJq,j^!I Luj 3U)I i_» j jlxJ I 1 5 J I ^Ia^JLluI 

p 3-^ Jl ^Llo-i 3-° 3 >* Luj pJ>^ 30 * >Lx-uj_»Lfl A n^L>^ 4_o-Lxj^n 3*^L^. 43LL3 1 

*. 1 Ja \ H Lu^3Lj| olr® 4_^jjj^ ^UkJl iSliaJ SjIx.| ^Lla-i 3- 0 ^L» 

ia-jj jAc 3 '3^' Jl ^ fLUijJI J-u^-i LjijJI 4J>1 .j!j3 

3 J -^ ^ Q t6^)l^>-^Jl ‘_A > Jii *1 SjL> 3 ^ I lA J 1 jIj 3 ilL^JI dLL 3 *4_o_loLa-x-a 

O 3k 1 4 l juij-a 6^1 4 _^^)J J..iC 3^^ ^LkJI plj^l 3^ Cj^3 .4 _JLc 4 L-n a \ 31 

4 _> \ fl '\ ] I )) j3 ^ I iA \ j i Lj jjA_> I 3I 3 jLlC 3 LL» 1 l 3^ 1 J j»_^.l t >Lxa->1 

3I33I ilL^. 3 fLLlJl 3^ LjJlc ((^-o-LjlJI 

Jl ^LLjJI 4 _B LU 30 p 3^ 3- i ^- 2 *Lj 3133^1 ‘-'J Ls iAl 3^-^^ 3-°^9 

. ^ 4_5 jj_ 2 w^ 4J L-<.u l 3 <Llj a. 1 Ja \ H 3 *^3J1 ^ ^ q J 1 3-a ^3 ^ * J^q) 4. v-q LaI 6^)1^^- 

3-oj ioLu^ 4.5 LL 3 ^l 3_c 3SII 0J3JI ^1 A^x-fl-U 4_)u L-LJ I a^LDI 
iaUJI .SiUJI JK.il >T Jl J^Kii! a^UI Jil fi 

tjj-fi 30 LuLsL Lo^j .^1 1 a \ 1 1 30 pIj^I 3 63-&L*. 3 J 3 «'t s. v v w 1 1 » 

^l tullj 3-o 3*^^ L^j3Lil 5 >^Lj 3 3j^j 3k o 3 s aJ^ J* 3 -L 30 cj->Ll>I IjLi 




4-J 1 JpT\ Ij Luj^l 



jl < aUc 2 >jJI Jya I pl^Cfc.1 |jl S^-LuLlx jl I ill ^1 C-ulxujI Ijj 4jl 

.SjUuLa* ^-O-LaC <Loj»S 31 

a^iijuiuiij Lui^i ojbj 

3^UJ! alloj Luj^Ul 3 SjL»j CjuJl=».Ij Lq 4. >Lc Cuj^.1 lj[ 

j»Lkl!l Jk LLLk 1 1 *\ 3> ^ I 3 < ^- AJ *i 4_lLojlJI 3_l3 (JuC. ^yVv > 4j^lj^kJl 1^-xqluJjJJ 

13&J 1 q.i.4 3^-) Lujjrb^jl J-2 4 -v-oj I &Jj4> 3-*“° 3*^ 

^_jJaj_tuj 3 -^ ‘IjLojj Sjl^rs. l *\ *\ \ a Q 1 1 ^jl J jq-cxfl j\£. 

. 4uj G 1 ^ ^ g J La^J 1^ J La^J I 3 | <Lu 15 i^j 1 i-LUj £>j 1 j-aJ I (Jjl^jJ 4»lLojlJ I 

^_i^l juoI i Lujyu)|l ^3 xjJ I 3 ^ lj| JaiLfl 4 wn^C ^ 1 JLd^J Jjl <LlLqX O i J 

I ** * 

.lj_fl_u^ 

l (j l xLqJlJ ._ ±s\l I LxJ^jrLj^Ll jA-XjJl 3 ^ LoLoJ 4^KjuI !^j-& illi 

** •* 

( £>ji 3j. 4 \\ v\l£L-X -0 iilla (J^Ch-J AJ 3-Oj) JKI ^ 1 3 - ' 0 <La-kS L^-J 4jl .^.Q ^ 

3 -o-*-> ^ Ifr&l 1 I 4 J <_yujJ 4-1^1 , 4 axu l^JtJ I 4 jJLoC 1 > 

Cj Lc Jj^Tl <n 1 1 A 1 Jo J Ijo ^ J\S& (3^-J I jaJLjJ I d \ J,i l^u I "i! LaA 4aLq_*J Ls 4JLLa-J 

’ «* 



lj_4>^ 4_i_*x» lSLa_> I 1 xu 0 > 4j*^l JlS j Q i<c> ^jj}^ v aju 4j^ll J-C 5^*blx. 

4_i_u±aJL 4 >aU JLi JJj jJL) 4 ^ ^1 liII^ILaI I 4 J I j 1 Lo jJ^x. l 1 

Jc2i_XJ^l ISIaj I NL1 1 1 I JX> t (3^ o -0 ^ ^9 * CS aJ I ^ (J^-l I A UaaJ J 

« (jAX- J /n oJJ (£J I (3 I £-q 3° LajJ I I IJ^.l U) I ^-O 

3 i ^UgjJ i jJLj )) Lu^jrL>^ll SjL >3 Ijxai (3 1 J& 

3-0 ^yA.fl-^1 ^ 1 ob-La_xJI 3 fl J^u. JL> 3 I ^Uoj ^1 ((.4^JuiU (^jJI 

3 ^ « 3 ^° 3 ^^ (*6 “*» JLc Loj 3 Lj^!l 3J pLaLlJ) j^. 1 jbil .Lxjj3u^!I 

< ^Ixill 3 £-^ 3 * 3 I 3 ^-o-> 33 ^^° ^3qjJ 4-flJjLA~o 4 a-o3^ ^ sZj q > 

• 6 JL 3 3 uUOA 1 ,U 3L» J-ajLlil ^3-°3^^ 



Cv \j^ wn ,r> -Lx Li 1 Q I* -v > Jjt-ilo Lijl_LoL> « i. aXaJJ » ^J-aJLi jl ■ <1 » /..l^ x »' d a i j l~> > 5JI ^ \ (J- q JLj ^1 ^J\ a > I J_j,l 

.jJ-C.^1 5jl_jjxJI 4 jXjJ .Jj J-J.I JjLjJJ Ajl^-v II Jx. 6j^lx. 31 * 3 

_1_> _/i_> 3 f - (3 qJLj " -1* LxUll Ij . fl « 1 1 1 A d_Jjl J-xJ I . " i l .lAI I <1 l~t A I d -v I A a ^yAAUJ d > y ■ ■ 1 *C a N I dJI 

^ ^ t 

d_J liLo dj I H L fl.L-X.il )) 3 a -*- 1 I Ll> _J_»J dj 3 . ( ^-> LuL 1 ^VL -s. m~l I 3j 3 X 1 1 Cj I *V S' Lubu 1 ^ OdxLllijj ■ -^-LJ 3JI J_c. dljjJlj ^Lj-L' 

U C w ^ % _ 3, 

l-Ljl ^ ^LLu 3 II d-x.^Jxo d..iJ.«ac. ,ji-^ 1 ^-i^qLlj jU ^_»LjJI 33*^^ i-^jj ‘^jL^ 

.(J^^ ^LixlJI 3 ' ‘-^ >0 * 




c 



^L£ilJ Lujju)!l 

p ^ p 

^1 * 1 4n~\*\ > La_i^_fl ^LL=kJ 4_»-a 1 x~\ t ^jl ^ * dlxA (jl^ 

(3 j \ * * 11 * ... .» * /j l J^Tu ^.c- iSLLdl 6 j-A) o-^Li 1 j Li ,4-iLlo j q o > 



t, >LxjjL^» 4x*l^al £j\-u5j\SLa <6J j£*l\ ^1 4 iujuj^JJ S^l^-zdl J^-a S^vuLxo ^ Llci.ti 1 

^.1 Jch 3 / < ) 1 — i ciJJj (J-oC Jfl * jLujJl^I pIajI ^UcuJI 4_2k.^)J 

^3j> .fUail] 4JLJI 4 JjLco ^3Ua 4jjl^ i^l^JI l^ol^JLj Jjsil ^UJI 
JJ"v i J-aL*^ <J-aLx3 JjI aU3_> (^\ Lu^/Ld Jjl 4 xvoLj^JI Cj^ 1 K 3 H 

l is~\ \l Lajk 4xicJjJl iSLLJI^ 6^>l^>jaJI 4_^*j> J l a W a Uto3 t^lioaJl 4_ILa* j jJLi ^liajJ I 

4x*^J Jya Laj^j*_j^!I 4-ax$ 1 >Lou-a. .^LlojJI 4JLa* Jj> J..r^x! 4_uL»J>xS J- c !^ Cr 

4-fl LU» 1 1 ^ I 1 1 X. J I ^ k is*\ 1 1 ^ 1 l ^Jxa ( 1 ^ Ui-jJ I J-a I^Cjj 

M 

^xji \ftl (( Lu^yvj^Ll (jfjj La fl a » J^-2*^ P*'^- Jj-a Ll> ijj*_J 4j ^.Lixi . ( jL^.)jJI 

3 1 (j -i.l C. ^ llro 4jufll5Lo 4JLi^-L»-» ^1^ Lg-iLuJL^ Lu^jrL^JI ui^ ‘ ^ LlajJ I Lu^jrL»| 

. <Lfl^^>Jt-a la vfl 4J3U Ij ^.^-^.1 1^ 6j 1 j-aJ l 4_3».ji J ^Jxa 1 J-a l I O-J 1 3 [ ( (J^ -\ ^ 1 1 

<_> L u jl^ I ^ Cj 1 jrLc^o^j ^ « S^) l^-^J I 4_3».^) jJ ^yj Li ^ )) d LlA I J | t 

^UoaJI jj^il^x. ijyCk 6^)l^aJI 

4jl> JlI 1 iaJLubJI j 6^)I^^J) 4 j>.^)J aJL^. d La^ LaLa_j^ 

■^ ** * p ^ 

(( yVLiilj » 4-J LgjJ 1 (3^ t ^ 1 1 o . a 1 1 (Ju3L2k_a ^1 4 jco^-U ^_Q i^?> 3 ^g_£ 5 

M M 

43^La Sjlil ^A-JlJlI ^3J I (^4^^vJJ 4 l\ i J , --v 1 1 ^ J^-a3 J-P-J 

JILL Lu^JLj^H Oe^ ^j-a 4jiJjl^_o Cj^IL^. d olj j ^jja 

4^^ ^ 1 4_uaJ>^JI 4 -JjJLxjJ 1 O^I^J JUkJ «j>NiLfl3)) Jji j^SLcu 4_ij( !j-^J I l^jaLlj J-U 

.Sjlil 



LujjrU^L) ^ JUi^jZ. 
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^Li ilcjl j C^3±> 3 ^-^b ^3^ u3^3i j n wn\ 1 ^i La^ 

CjLaj3^~L3 4^u vl 1 4 tAlj) i m * H 4*^^ 'n- 11 6jL»3 cil ^ J I J LLajI _/\_>Lj 

td^Jij 4313 jJaw ^Li ((J^LlJI pI^JI» .4jj$Jl 5 C^J 

u 3^} 4li — ^j-=* ^ uM ^U) jUU Li l^iUUdl _/oLj 

i LlLj 4 fl 11^\1 1 3 LiJ I 6 ^ J d 1 lA^ d ^ 0^ Q_ 1 s5 ( * w 1 1 * J ^ d IaA 

.^Lc. 4 aj Ij^-AlX 1 1 4 \ 1 1 3 *> tNI 4^^dl 4_fl Lis Jo-lu^xq 
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I^j 4a!j l^dud I 45 >j_aJ I (2A - 1 d J - a - > d 1^ 1 ^ 1^ ^jq^I 1 d > rk -i d 1 |\^g 1 1 d^ 

Jq-lli jxa 4 4x. Ltd l d JLlxj*^! I oldo 4 -C^_ua cl iAo.ll d 5Jd* 4_fl_>jj5 Cj^jaaa I jLi .4 aK i J.I 
.4_oJLiILLo l^d oilj 1 jJLcu-tiii t a Lad'll ^.n fl \ d ^9 ^LuaXo l$K 1 $a LjoJ)J 3». ic^xi 

~ 5 ? ** 

tL^d-fl^t jH=h.I ^cma. £_o ^ 5 j I j ~k JJ jJLfi ^_*C Tt 1 v t s\ ^.jl ip") 43 l> J-flJJ Lo j \ c. 

* i«o 1 45kj-aJ 1 d^- 3 Jya d l£ Lo^ 1 4_SI lla la m ^ a-q L^J Cj LaaJ>_aJ Lfl 

(_j n fl \ d 1 jj Jjil CjIajJ>jaJI J_AA .LoLaj 4aj Ij)aiiCj 4aaj)*\ < < **> d^ 

1 Ja-m ^X q 4 4 v lc.j^ 4jL=k.l^ aLadl d L\ax > d ^adl^ L^d ^1 aLaJi'd 

IjLLu o \ ^jJI 4<AjjiJI 4-51 q . ( 1 q ~ s . c . j-^u c L xj Idh^) 1 3 -i-ua d^dl 

** 

4-u 1^.4uA J 1 oL£j-aJ1 di O-fi-^jL^l^ ajlj^a. dj. Cxl^aA JJ5 t4 x 1,1 4 i K. 1 1 4^^d 1 /^q 

. Cj jl j di 4 Q i \0 II 5 j lj>a* 4 j>jJ ^1 4 v"v \ 1 \j 4qIaJ j ^k 11 4-J_)^^_oj^^^La1 1 

d^-1 4aa I^JLlaJ I 4-d 1 ePu*^ I 4^^)_aJ I 4_fi Lla la m ^ a-o » (< JILq ,i a ") a 1 JLaa. ±u I ^ \ x 

*» 

4 4 4 4 

* * d Ia A ^ t .la ,,.i ^d 1 d^ UoaI 1 ^ iS\x ^^pjii\ d^a^ILj oLu^aJI ^1 

4-flJlLkJsl I ^ILq 4 4^^jaJ1 4_5LLa 

^ P P ^ P P 

Uaul ^1 Lo i 3 ^ m^A-ll Jya ^ j-'-d p^^ak. ^1 d^aJLi ^Jal^Jl .CjLajjjaJJ 

^j-o ^ j^o I dj^~' \ CjIajJj-aJI ^j-A 4jouj 1 P^-LI JLuu 4 j)^A. i CaSj d La 1 1 i^aJL I 

(JlC. ^ 1 l^A ^ . 1, ^ frj i la in^lil ^Jjd 1 ^ jr-tJ I d J-A-AA 4 \,xix\ ^1^3 t^llajl ^1^ m^lil 

P ***** P**P**£ 

^1 4^3^111 4jlj :4_1 jLax> 4Jj-ll»1^ 4 I 6 JAh ^ 3 -C. _> Aja. * (^d!l ^aIajJI ^aali^JI 

3 y\_j ^x-ujl flu ^jl ^j^AA d^Ll 4 \ 1*^1 1 4£[^aJl 4-5LLa 3 )^ j-^_la_» 4 a^1 i ^^11 4Jlj 

. 4-fl-lXaJk, I oIajj^aJI 

^jUII 3)-0 dJj J-ij^jJI 4jlj 4 a t-* 1 1 -V ['\\ A A LJj^-> CJ^ '-^ ^ 1 ‘IjaII iii>% /ya 

6 J-A ‘ 4x.l_ul^ 4 _j^wO L*_o^ d~J) v * d 1 ^ yj> | 1 d - 0 4-a-j LJ 1 l^i *1*^ v^H 4 a-lu L tu'^l 

J!»L^J1 JAjJI 1 1 1 tl Jaa 5 J Q a 4_i_*_^a dj)*^-^ H> CjLjLluaaJI 

4 T N * X Y ^1 id^d-o d^d-o dj) v ^ ° Y * * d> LJd 1 d 4A.3t.5k .a 6 JLa.lj 4jua^J 

IjJjC 1 4 ^ 1 1 ld\ \ Loj^ ^jlc JajLj^a^ SjI^ja. 4a* jj J aC. (( ^ lr. A A*o )) ^.1 AjaJLluI ^ 

" ** 

CjL<jjIa 5 d- 0 ^- ^ 1 4-» ^ 1 1 d^ d^^ d *dJj d ' 0 1 j ♦l^.laJ 0^1 jLxll d^ Ia^Loui 

.oLLuaJl d-^^d < i j)l Lao p^d^ d^ 4£. j-odlj dJ 4diljdi d^j-ldl IjJjaaJ 

oLa-IjrLfll d- 0 ^ (S ^ — 4AjLu^ad oLiLuia*. pl^a*l 4J^gl ^ a L^aj^I^ d^d^ d ^ ^ 

** 

P ** ^ ** * 

jl£d aI JAJ < 1)1 d^J «djAAAA 4-C j-uu (^1 a^ 4 (( id Ho )) oljAjjd^ d^di d^^ d^* 

' ** 

d^^A-tu oL ^.1 d-fl^l isdis dda 4 aaaaaj .Cjlualdli^ll CsSA J o^jdlj O^Ula .^1 d^> 
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« 3A-d I a-L I )) 6 L^-j^ 1^ 1 3>£- 1 * ' 4aajl-g 4-a J 1 O Laa3-^J 4aa Ij^auX O I Jj^aa 

^1 «J).iYi II JaI3 j\£*» iJa-o 4_aaI ^ 3uJiJJ ^ajLoj^II ^aJlII ^j<r\ -Y, 1 n j 

m m f- ^ 

4 *m * a 4ajI>:1 O LajJkA. 4^ja^. 3 ,)^ Cy* ^3._>1L> <4a 1 .<( 4_uajill LLflj» ^1 (( (Jj) Q a » 

. 4_i Yi 1 1 3/3 a * ((^JIa-II)) p3-^-11 4^ja>» ^ /n^ILo <3)["^ *3 \\\ 11 iLU j \. c 3)3^ 3a 

Jjl 3 ^ ^X>IIa) 3aji_a Jj3a.a p^3>^ 3 * Q * !3to Iaaaa 3)1 4^_Si^Jl (3 3>^ wQ -\5 

4 3 A -*-- 0 J JX Jla iCjLaajt*--^ 3^0 4 vft!3 4 aaLlOl=^ 1 4 \ xC 3 [-3 4 vlc^ ^*Ld LaaawLa tlLij 

.oUi^HJ liij ilJU 

3^ 3->^ l^J. 4 j3»J1^ILo J\JZ ^IaIaA 3><L a j 4. ft L% *4 K <11 A (Ja-AA dJj 3)iJ 

^ ^ 1 V 5 11 J 1 3 ^ SjA^ilJl jY3a ^IJI 4 3 ^ 3 -^ (J*X. I.AA.IA P^jUJ 

tl ^ mO > 0^1 LaAAk-'^j 1 £j\uq JlzJXjulla 4a^aIaJ 1 o I U> / 1 1 j)" 1 1 ^X I Cj L i3a 1 3 Lft 1 3 I O Laaa^^S 

\ Y. i \ Yj 3P 3 ^ oUI^Ia oLaLux^JI pI^^La 1 q * Ig- (J^juoa^J I 3^-aa ^1 p^aJI 3-3-0 

JJ .L^_uj^1q 
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l-^.-~v 3>^ a - > 3 iergodic 4.1 aj3a^1 1 L&a a* »^J 1 <Ll^^ ^ol 33 s 1 13x 

3^0 5 J-Yfi (_^JAi JlC ^_»33-d^ 4-llj 3)1 (jl clilj ^ J3 A-LLI JaJaX 3>- i 3 J A I^AaI^-AA YA^I^ 

. 4 In oi^ILo 4 ^^av 43 Uo ^3-^. ^3 1 3 niC x-jj^A J Lgaas.^! 43a U o-a 4j ^_ iaa2u_uj 3^3-^ 1 
Ijli <( j\ » 4 lx > 33^11 Jl^jJl ^a j)\ i j > 1 1 ^ jj) a J 1 ^,1j3JaxijI 3 )<Lx > 

Ijj5>3 d .A Q Y \ [ 1 Sjl^^Jl 4 _JLxJ1 Sj1j-^J1 oLaA-j J 3^0 6^)1^2»jl ^jLluAA 

J 133:1 tdlj 3^X ^tAAJ3 OjLa 3^” 3> =fc '^ aJ 3^-3 lo.L->. JLLoa 4juoL3 4aLuAXJ ^-u3^-Q 

6j1j_^ 4^jj J 3-^=J I 3^J iJjLJl jliJl J1 3 )a 3 LaxJl jlijl 6jlj- 

3)A^La 3 13 oIaa3>A^ JlC ^^AAi^A p3^J LxAA-AjlO^A *3 M...P, > V— 0 ^J3jUJ YA ^- 1 .J^aJa^. 
(^4-tAA.fl3 A.a Ij^ 4_=fc.jj) JjIa 33 oIaaJ^^j ^a-oaJI 4_^a^J1 <3 (4aJ3 SjIja^ 4a^.^J^ 
^3aaIaaj1 39* , 1^- j 13(3 ? ° p3jJ 1 ^3-udiA 3 aa 3a-o13J1 3 ^ 4a1^aJ 1 ^3 •(^j^uJl 4 _^a^J1 <3 
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j^a < J 1 (3 ^3^- ^-AjuxLuj Cj Iaa 3^J 13 4 vlg^j) 4 d \ 1< 3 >a^ L^J 1 I J_£> ^.fl^jA ^3 4 ^ Lq Lqa 33^^° ) 
6 J^A^ 43LuJLO JiI3 3)J (( 4jAi. LujJ 1 )) CaLaa3>-^J1 3I (3*° ( X ^'3^1 J ^A-^i .p3^J1 ^3xOA 3^A 
Lfl-J 1 4_A^ft^jl ((6 JjLaJ1» ^Laa3^J1 3x3aa-uj 1 (j \Lfl O La J 1 is\ V 1 1 3aa ol 3311 (3 



4^^2J1 43lL^a 0133^1 ^1 ((SjjLJl)) 0133^13 dL13J 4 _^aaaj 4 Lg_*_a L^jLu31a 

pLc^Jl l, .fl.i^L.> (3 l^AlfLo 3[ 4 aaIa Cutij 1 j 1 ^lai tCjLa jL^rajJl 3 ^ 43 LL> ^winCi <>» 

f - f - (■ f - 

K^a-XuLfiAA ))^ l^A-O J^A 1 ^JA^.1 CjIaa3)A^J ^ j3lXAAJ ^1 L^33>aA 3 a 3lC 4 43-0 CaaI ^3JI 

X \ ^JAlflA 3 jYuu3a-LUJ .^^^1 Ca13»3^JI 3jhQ 1 JU ~\\ I ^A-ll 43LL31 1 (j X O 
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tJ L^| j_c. plj^xu cjLaj^^ 33 j_i 3^A$ 3>- i '^- uj jli. Ui. :V- o JLi 

^-ij^jjl (l) .J^cui^JI »_ijL 2 kJI ( JlX- I 4 K ijljjJI 3 sJLxj ^jJI tpj i^\ \ >11 3 > j0 Sjlj^- 

^ \ iS\\ . 4 Lc\~\. < vx\ 4_i_iii 1^> 1-y 11 4. \ 1 aC. (»-j) • & j-JuLlo 0 <: v~)L)u> jSil illj[ -L*_i 4_>lj_JI 3 

^■Gx. 3- 1 iSLLiJI ,*_i j ^3 . 4 -qLj JcJGJI 4_iXaC ( 3^-‘^ JU 4 j 1 _JoILq 4isL3JI ,*_> 

^juSbxll ^ t >1 1 JlLaj .elxjJI 3 ^ 3 33 ^° £- 3 3 ^ 3 4-"^-o»lGaj 4-fl_> 1 IrG r> 3 ^ CjI3->3^31 3 -0 
4. a l^Q~iU Cj l >■ ltGJ, 1 j idj^xuJl Cj1GjJ>-=>J1j pLua-i-Jl CjIaj j.^11 iSLL^JI 3 ^ g3I 1 3 

.oll»3^Jl 3^ iiliaJl £_jj3* 31 o3j t C j 3i.2k.ll I £ 
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3] 4A3k.Lu3! ^j3\A \ j-Sil'\W,xu) .4-1^-LuJI 1 1^1 Jj jl 

CjI-jjj^JI ^_o L$_L*3 j 3 jl L^oIjJ^u^I c-l3iil 4Ja LLn &g£Ls tpLc^JI 3- 0 j-uaj^I v„4 is\\ 11 

J^ Jy 1 J ^ Sy^L Li-o 4 Jl3.LujJI CjlAjj^sJI J^ 3 ^- ' gVi JjS CxS I . 6 J j U 1 

SjjLJI cjIj^xJI 3 ^ J^bVwi. 3 -^ , ^ J j tSjjLJl cj 13_»3-^^ jla-o3Jl 3 ^ 4 1 ml <» 

.43jk.LaJI £_o 

Lj3l5l 3I3 JJI ( 4jsL1cJ! LjJlj) 3LUUI >*lj 4_d_a_*J 1 6J-& j\j n\ i»Lj 

3 3 .V— 0 3^iJ| 3 La^ 3r\ "v 1^ L3 Lq 3U^-u23j 6 L^J> 1 3 3^33-) Lft’Lo 

3 ^ 1 u> jk _£3J!j 0 ^ iS^ i^jjjLujSII <3 3^33133.0 3^^- Ljl °3 4->l^.\ll 
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4^-j J ^_c I j*2i^jz ) c-^3^. 3^J 4_JLij3^|l 4^^3I 4_il_lo J^-uj^Lq ?ujl^uu j 
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<J^a LijI^xuc ^_>j^jJI ^jj^L.uju d^J t^o.Lur>^ll ^j\ K * i ij )~\ a 1 ' (^SjjLJIj 

Cj J^fc. > Ijl :^\ 4_llj /S. V t . V -s^ 1 1 4_lljj .J_>JJiJI K m ^ll' 

j\ ' " ' ji ^ 1 1a \ ' 1 . .IjU'.^l ^| 

:JUJI ^Ul^l jS^II ^3^UI ^ ^13^1 ^3^UI J 4Jj <> jS^IU 

^xuLaHj Lq ^ LA 1 1 j£ iiLla ^ jd a l g \<s d S ac L£j>-la j^crxLi d^ 

v hjur\\ (_^jJ da J£ la^Ti a. 1 Jjlj t^Ll^ .4 fl HU I ^UkJl CjLljj_a. d 0 

4_Slia jjaSll v 4 \ ' I j i ,K uJ~\ 1 Li V. \ • jl Jfl a > Km j^Txll ^ 1 4_£lla 

.A-0 d^duJl d 4 Lia-a 6 J-4) Jlo 4_llj^ . K <n j^TlI I d^- K \ iS\ i L) X N • 4 \un\s ^J^l 

• ^ 

6j^uaj 4 a^Jja. ^Ja jpi.1 ^a^I I j . I J_a d \\ iJ-'i j I <3 4-HjJl 6 j-4> d-La Cj^J- 2^ J1 a’I-vIj 

LS^Ja dldb t4_K m I 4 a * 0 J 1 dd”*’ 4-j^l iTtC. £_jj^jJI 4_llj ^jl 

d-^ ^1 Y. \ * SjL)j j\ ^jjq ( d 1 a*i adJ (J->1-S y^) Ld 1 ^ 1 K \ 1 1 

yvX. I^-aujlJ I *_> j^ill -La_m ijli I 4-A-i.fl 1 \<S dd^-* La. d L xA ) . K_uj I / \ * 

V* 

lit>jl Mfcl — (' ’) ^ V ^-alj — ^LoILal 4 . a. i.fl 11 4_> jLuia 

(.4.fljl ,ii J1 4 ni S L laJJ La-^a-\.> 

Cj1j-U d-° d^J^jd C.lxaj lj| .J^jJI Sj-oLflJJ LoLaj dJj 4 \ uxi ,yj 

La"\ a- 1 4-Ai.fl 11 d^ ‘V JAxll L>jLoiA d“*J-^jJ^ p J)A A 4 A \<5 laxO^HA d^ 

•* 

Y 4 1 a"\ ^ 1 1 a .\ 5 J I Jjal l-A.v i > A JLUI Ij jla ^ii^Sn J 1 a~\ a.^1 1 j .V 1 J 

M ' ** 

d^jua^JJ 4..A. ll^. a d^>^ 4 j iii dLu& d^ Y — 0 d^Aadl d-° Ka.dJj dj'ii dJj Cj^Laa . N Y^ 

\/i 

-^- s dy^fj-Li JllA d^ ^ ur^J Ji 4ilLL^ Jjia V Jl 

|JjU 4du j^.4IlH-a yvX. ^J-aJlxaj (_^dll ^jaljJI ^aL5-LIj .NY ^1 Y J ^uaaJJ 

. LoLaj dJ j 
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J ^hfc ^ll 0^1 I ^o J-^lj Jjj> (^Ij^^ll) ^J>lLl ^j^Jl 3l 3xa-aj 

uj^ bej^ j o' Ji c^ J ie ^>b^' 33*^' 3b 

~ sT^ 

Llj ^ja.j iS'iJLc j ^5-7^ j c->^ 3^ ^xolAil ,,i\c ^ o V\ * II J.,.Vc 

J>3* ^_ljjLc 3 ^jl ^ ^ I 3 ^ 1 o -0 ) *4-ju^ldJI d ~ <a I i~% 4-JI o~ *vl^ ^UkJI 

6 ^ j).ao 1 1 ^-Sl^JI 3^9 .^IjLuaLi^) ^.1 lo> \ 1 1 Lu^_/\-*>! 33-^ d Un i Lo ^xl-j^ J 4 1.\ % ^ ilU* 
4_>^-5 3*^- J 4-JLaILa.^ll AX&libo 3Lk.jd 4_> 2> < <o 1, 1 d^uj^fl 

:pLc^JI ^_ya v Ij 3 ol^->3-?JI 3^ ^<3 ^>3 ^! 1311 td3-c ^>10*1 jjl ^-d^ILad^ 

dLlA ^ tpU^JI 3^ 3 ^ T ' v * * ^jl ^5 ^ O^-jj^aJL] 3La^^Li la-LxiAj ^-ol 43 1 

^jJI ^^).ir\l J i^yQ ^ pLcj-11 31 3 J^A-lS (jl Cjl3jJ>^J I I4J ^ \]rC\ III" 4_fl_J^J £=> Cy* 
J>k 3^- jr\3 ^-5d dlLa-fl .X=dj I^jLa <_±j3* tl)^ 3^^ 

.IijLaJI dJj &L^3l 3 oIaj 3^J3 <jl ‘d Jd ^j l-^-AAd ^jLuajJLj 

~ ^ p p 

l JL^. X * £-0 Cj 1 ^ 1 4-ju^^-fl ^ 1 t ^ J l ^Atl li i >X*Jl l-aiA ^j-O I I J-& 3 1 ^ ju3 



LujsSi\ 3 b .JSS pLc^JI d-cu dJjj^ t4_u^JJl ^.llqj 4 J 3^ 3 

(3° 3^ c jh '~ L=> ‘3 31 LLj . 3 ^ 3 -*^^ 4J3* cjIa>3^^ 3^5^ 3^5^ 

3 I 4 JI il 3 -0 bjl j^-Alc 3 1 ^ Is a 4 AO La^_jI 3 ^^ 3 ^ tplx^ 3 

gum 3^ £ ^ =v j-i Ji 6 7^^ ii-ijLzdl 3^ !■ 31 *3> till j J (j\ ^ 0 \ 1>. 

. ( 4 . 4 J 3 UJI cjIaj3^’ 33j 3 * ad a Vil I 



Jjjau^U jUaaui roaj JUI 3 LujJu))l 

L^jl 3 La 4^31^11 jla .1 3 t-jjfrla -1 1 v_3 oldA.LiiaJ 1 3 ^ <4^- lj[ 

^ p ^ 

L.lf\ j-> \ 1 Ja^m3 3^ Ji XJlA Hill 3"°^5 . 4_i3j)-0 J\£, ^ 05 ^ 3^i Jx. -^JLaiXiju 

t— J1^3 3* 4_d^iLLo j\£. 33 ^ 3^3° 3^ dJj .33x> <jLaj 3^-j* 3-^ 1 ^ ^ 

jyL ^KmI U 33^3 jjl=31 3 p° 

«• 

d A lA" t ^ ^X- .4,7.1 (_£ 1 4.nU ^.O S^A-dS*. 3 I 3L^Ul JiiL) .^LoILapl ^>-^1 3 j)*^ ^ 
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(.Ijjj-o 3j^f 3^ 3^ 3Ld^o ^Lu^^il 3 j^-i 3 ^ dLl^ t>$l 

3 ^Hl 31 * SjLo 3)3^3 LodtC t 6 jLaU tLuj^^dl 3 j^1^ 3 J. 

^ l^> T\ \ r\ ^gou J.V, A J-tu-j 3 4.d^j 4_ijj J a Jj^^3 L^j3ljJ>^. 3^ ‘ (^^) ^^3d1 illrdl 
J 3 j-° .L>->j 3 ^- 1 ^ j 1 ^ 3 -> j-olddl J | j\cj .Ixa. 

4-lci^J ^1 JlIc d^ %.V) b^b (.^dsLLI 3 3^*31 ^J-U-fl-J JlX 4 JL-xJ 1 3 J^flLsd 
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<4il 1 s_i,.lj 3 JI ^ jx 3 SjL »3 L^-jLj <^-3-loj)3 3 )^! Lu ^33^ 6 jL»j>i . 3 ^° 3 - ^ 3 ^° 
(Ja fl 1L> j l ff m j t4^^JI 3^° AjJJ &^LLI oll»3^ 3^ LqJoXj 

L*J^jrL/!iJ Ij) ^.LlajJ 1 ^.LLiUjl ^ JX jlj 3 jj tlL 4jJ^ 3 ^^^ ' a. U~ \ 1 1 ^Xx^tt 3 '“ J ' 

LcJlLq Llj^iL* L^jlojo 3 ^° 4_u3s oIjlj 3 -^^ iJa-uj^JJ 3 l *--3 ^3 ^-43 • ^ 

3* (j-^) <bL>-=3' 3° ^3-* -lM 3° 

4^j^»JI 4. ici*s |U^ j!j 3-»J oll>3>)l 3^ 4 t-^ < 1 t^xl 1 4jfll -till I jlj^ ‘j'(] 1 ' 4_^jJ 

4. u\\ 4^it jlj^J tLoLaj <LLlo-£Lxo oLLi3-^-^ 3 i i^"> <plll ^ y^x s.'i La,.UXj .CjLjlj3^3-I 
^■Lia..ijl Ljjj^I \ t \s^» ^L^AA-Q j\C. £_jlO^ 3 3^11 S~^ lj 4^J^JI 

^J-C- 4jLal^JI 5j1^3l 4.o-Lufl \ j^-ajJJ 4^. fv V\ LlJ j3o)!1 5jL>3 .3a£[ 



. J^oJ I 4 \\ x x* Ljlj jjjzJl ] I Sj!jj23H 4a*jj 

/ Px p 

fl fl ^_)jU_J ( & ^ ^-J^-l-J I J) I J -_' 1 < 33 I ^ JuC ^ ■_..» * » 3 U 1 j I 3^ <«Q ,\ ,V 

#■ p 5 * p 

Jr^.1^ l_Llo^ LjlojI 3< ^ ^ .iSllaJI 2 _i33 ‘-3^ j J 3> 3^3^^ <3 oL1j3^J^ * 1 *“3* 

3 ^«-iiLfl 4^1 { Jj^ 3 ^ 3 ^^ ^ (j xa jLia} 3 LJLiLaju 3^3 Sjjlxll^ 4aja fc l_taJI Cjt-u3^3 
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*lju 2 fc. J+kJ I 4 JlC p^uj «^J^_<7i.H Ijfl j <JIJ)-uj *_a JoIjoJJ 
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4\-^k ni JlC SJfi 4 ju_^ 5> <1 la Ju Jj-U l-£j I JjLujJU *4_1L^JI 6 AjS> 3 -Liul 4-»La3ll 
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JLL> J .4jL>jfl^ 1 1 oLHi-HJI 4 ^jl_uJo 3 4Hai 4ja^£ill Cj^ 1 a. 1 1 3 } JLfi-» 

E .E Jx^JLj 4_jJJ, jLlilj <L^J a (Jl -v ^ LgJ ({ 4ja^^iJI 4.j^,.,aJ 1 3 } 
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L&j I A.fl„a 3 I *^n t^l^flJI 3-° 4 fl la \ c\ Jx -.v" (V ^J 11 d ^ ^jOt 4_jL<aSk 
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4^^^. Jl J^p_x_j 4 \ y t > tbl.Vi.lt O I LjJ I 4^>_=k.T ^i_3L^u^p •4 _ij 3 : ^^ n 3 4 
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. 4_u^^*\ j I Cj^I Li-1 1 L^J Lj I ^jJ I ini I j 4 Vin vli l \ x 1 1 Li-L I tYY J 
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. 1 ^ J tajt ll-ij^ ^L^-g ^ cJi iCijlj 

4 v ^ J^L laIIj 4_j_> j ^ 11 cj^L^JvI elk jl jfll oj 3)! J_t I jjU Jj^uHLg 3j^ 
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. 4,lH^..I I Uj J j ^ylxJ I 4^ujUJI Ja^-Ua. J^Jj-cu 4a-»jUJI JUoj 

«* 
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i ( 3 -L^ <njl Jji-fl La^^ JlU ^LuO-S 4 qq^ujI 4^I» illUi 4j»l J-P *-i-5 Laj^ ,((JJI_> 

6 jLa 3- 0 3 3“* i^j-^ 3 i 1^ vIp J) 1 Li > 6jLaj aj^lxva aUcLflJI J^ 3 I ^3^ ^ 3^ 

^1 x \ I 3UUH 3 Li 0 3 j) loi M ij I ja3 I 3U) .JU. J^ Jx. 4-l~^*\ l^J 

4 H» 

^. 3 !^° J^ 3 J 3 ^ 3 -o 3 I 7 ^pl j^jc. ^xullJI 3_>-*LH Jj)U ij .Lij^fl II 4 5 IVill 
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Cj ^ i m j) I 



^1 a j ■?.-_. ,y^| j ^ Jnlu* ■ _ *• ^ a ^ I 4a_i 4 a ?k-<jli j) 1 ^ J Lo uLtC. 

1 1 JLJJ ,J!Loj^ ,4jLk.j| xj LI l_jl^_o ^-ujlCLiJ La 4 o Ls \ L-s * i 4*s > > ^ | 

t* " 

J-ll^iil 1 1 JLJ^li — 4 \ ijJ I <JL>.jl gtjLUl ^j^!l 6^-iijj 

.yui^ll (3 J^_^yLl 6 ^jjul)JI 

** M 

4 1 W 4juloL>^)J 1 4 Uv \ 1 1 ~>~v < >y^\ jCuC. £— ujLjJI L> Jj^' C >?"^ 

J-o 1 j^J i 4 j^-L^j /yes J Jjlj /j I i i K Lo C-j Ls~ /ii Ij . 4 a a ^ <J-o lf^ ^j5L<Iu <Lflyj>Ji_a 

4 j/ ‘ mK L1a1Ij iiJj^JI JUa 0-^ ^ JIaj Jj ^y^ji Ji 

"* «* 

Cj L&^yt-ujJ I ^jja 4^_yo 4 jI J«C. p- jy^J I J ‘ U *■ ^ ■< ^ oLfi^yttu La^_jl J_C 

CjL^ya ^JjuO 4 \ .t.u.\-Lsl II CjLyyLLfi ^JJq-lL I I J_4i Jy 3 • 

«* 

^ ^ ^ f- ^ P ^ 

4_»^_La_JI a4 J-SLl^ .^.aJ Jr^ AiJ^g ^1 ^i tpLU ^3 i3 

1 •% ** *’* ** 

l$J 4jnn loLix.o^jfl^JI CjL^ya^ .6 jLL 1 oL^yll 6iX4> 4 i i Alyyll 

.pLU ^1 pI^JI /jjC. t 4 \"\ i t jrG^II (_£l <CjL=w^ 1 I k u) ^J 1 /yi 4ajjca ^yoLya. 

%* 

Lq-Lu <4l> cj yi j>_^.T *_jLa (£ I ^1 pLU ^1 pl^JI ^3 cjLz^yJs I jji o Ls^l \ I 

(JLa£.^! ioL^JI golllJI J"vl^ (.4jj^_La Ll^xjI^ 4_x i^»^C L^SLclj sJLoL^. (3 oL^-^-^ 

yGl dllj-A CJ^ O^ 0 Jjj-tu^La 

«» 

J-a. ij _/G I . p y-ubJJ CjJ Ij 1 <3> > |^ 4 i.uoo [±xl I O I yG loll jrG 1^ Cj 1 yG lj 

4 \ m vl^LiJuo ^ 4_iyy^j£ Jya 4-fl-l!Lkll CjlyVjLUl ^lyj 1^9 c ^suxL> llx^ j 1 I — > Si^ 

Jyo Cj Lft^-iujJ I JyQ 4 fl <q p lyj I 4-lol «i a j 4 1 /iu 

M 

( yu^!l 1 ±& J 4_U jL^J) Cj\ yGU Jya-uCXi aJ 4jl ^JLJ^-Ls^ ^ t jrG^l ^JJLLCLI j CjLbj^ null 

' «* 

.^^LujLiJJ ^J-UTvO a jrGl Loj^) 4-jl JUOJ 1 ^ 4 ^ 

f * f ^ C- 

J ^ H <X^\ ^ £ <^±JJJ JjJ^ll^Lo (JU J-flJ tjxfl 

. p^yubJI 4c (J OlI jlJ Jj! ‘ * CjUw^I! 6J-A L)L9 \S xi ^ JL^Jki (3 sJjLyya 

4 lo J^>> 4 \ 4^1 juuA.'v (_J I j^-k \ cil j (^J-Lfl 6 j'Cjjci 4 J J L^o O^) l J J-flJ 4 0 v fl-^v 1 1 ^ 3 ^ 

Loi-U P^-uaJI Jjl LijLfl-O 4_0_>J-flJI ^j^juOJlJI 3 ^yO-*_) idLufc <P^i4aJI 

f- 

«IJlA JLjC. 6^-Lij ^j-flJI)) 6 jLj-3l^ t JjCflJL) j • La P ^jsu JI -4^* 

«k 

^ p 

JjLa^j^-tu .6l^r\-uj (_^sAJl ^-ujl^JI 1 J Lc l_3LuI) J-'-u^- 1 L^LiJo ^3 

4j^ 1 1 4^0^25 Lzw 4 o_^v L\ \ qJaj 4j^ j L^Ji 1 ^ I t 4i_> I^JUI oltLi ^j-3 4 ajLoj-UaJI 4 ^ <^^,mll 

pIj^ Lo L)^ ^-aIxLlllj 4j^ t _ 5 ^- =h - X 4 jljjjI 




3 ^ I 



P j) i A II ^1 V 5 ~ cl d \< I /fcj^iAll IcLxui J-luJJ ^jOlJI jLi 

JjlonJ J Li 4_*j^-o LuuAl 1 JjlonJ ( 6 j-v a .ua * fiu 1 jJs ) £j Lqxxii^J 1 J-o j Llj ^_ys J i \ 

p p p p 

P^jAJI jl 4a lfl% jLfiLlX^JI IjX I >1 l xitl ui^.1 .XfclAil ^jX.1 J 

. JJcdl 6JAo dUj J-C. djjkj-JI L^ d ^ \5~t ajjjo Ajj Lri ~v <3 4jil j Jjj 

0-° £>> y* pj-AJI jl Jx JJJl Jl ijjlAl iSs ^ ^ ‘u* ^1 

Jo" * ' p J jS> ^_j I jJo-lo 1 ^Jb t O j) 1 1 JlLo Lo L oj i 4^^_o. 4 ~v ^_o d U> jn 1 J 5“ 1 1 , j IjA I 

. 4_^^° JaTi > pLLI J a x.u.->. ^ K Mil &j) A> j 1 jl i d^^>. d-a^^Ai 

J Ji J di^^AJI La^IjJI JpJ>JI 



.Cl lx 4J j i a f> OjLu=> 

4x! Lilli a xi a 1 1 ^^a - 4 da L uJl I I 4 J 4_^.^1 1 i a 4j5v.xi s ^JLlI CjIjxxI 1 

++ ** 

oLu^^j (2a- 4 ^^Laj o^ 0 * dxjll pill oU-^o .d^.^11 i 4_jv^qU 

4u j} J^ll uU jll J I J) Li 1 ^^ljr\J^ .(jlial) ^.1 JjS^ll oLj-O J I Cj IjAc J| ^ CjI P \ \ 1 Xi.l) 

<^>»S|I v^ul^-ll .d-LilflJI ^ I Jufl^ll JJX Jj 4 1 \ U CjIjuo^j J-q pl^^Jl J 4Xj ^ a t n l> 1 

j \ J 1 I J\. iAi x LljaX 1 1^ 1 ^JL-lIu I P J) i^l I 4 _a.^_o 






« ♦ • ♦ 



6 JlA > .v v n>> 4j|^ ,jA x_xuIjJI J^aJI 4_>ljJ jlo 4 Q ,\ fl tw — 4u»xa^jJI 

M 

P ^ P ^ P 

cJ^Ali L^_>l ^ a ^ i «4jlAI)) 4j_ui J-C- JAAli ^jl p^lAU x\ \ a 1 1 SjjjAJI oL^.^.11 

yulj 0 — ~\ JA.UJ d ,Al ^ /S. \ W /N ^ ]q X ,1^ d a >o" / i ' /> Jo^JcSl^. J 

J. 5^ 0 O ^ °— *1 .pill oI^jaj Jjiill ((JlkJI)) Jx 4_^.^ll 

^ p p 

U . V t V ^v~ Ji^l «J 1 =JI)) ^J-u 2 U 

(jxi5L*-ill p J) iAll J 0 1,3-1 1 JJ) 6 ^ tl>^ LiAjI 4JJLlujo p j)iAll 4 ja,^xi 4jLi-Ja^ 

^ ^ P 

^jjjj . L-o ^1^1 1 Ja^JLiu jjo ^ jljAJI J c^J>JI dLA jl j^jLxJI oLcUi 

p- 

l-\ ,£LjLllJI JjloxJI J ^>-^1 ' JulS L x7i-x.u^g tjAljill 6 ^aL1o J-o JjUI 

e- ^ p ^ ^ _ f (■ 

jl^J^ll Jc jjlxull <J^_i^hJI d \ Id ^ 11^ i ^GL5 J p jpAJl 4^.^q 4.AAi Jo LlAjI 

6j-ujIxq dijljj p 3 -AJ l ^jjAxaj LaJaX ^ I (( O Ij^ j^ - v 1 1 J J^_uaJI » J-o ^ Jj ^JlJI 

«* 

N*\,^ ^1 W,Q II olj clUj ^_a_Lxo^ll oUl^A-tuI J-q 0 ^1 ^ j ->- \ vq 11 oL>l Ici <.ul 

.dfiLAfl j / 4iJ 

jyj*3 ^JLlI CjLa .^11 ajo-S jjx ^ 3 -^ tlxjjj-) ^ 5^3 ^ U- 3 a 1 1 ^^^.1 4o-u^lA dLix 
«• *+ 

0 * • JIjja. J jjj 4 J 6lji ^*UI Pj) <^1 J . oLa-j^II j [ A 11 1 pIAI 4mu 4.1*1 a *> 4 AI 3 JI J 
^Joju 4^^1l J do.^1 1 Jjji J-usLa.^ . djJj L jJ I J 4 ^ 9-0 4^<xfi Jj).ilxi 

c^^Jkll 4ojljJI J Ji-P N A"\ • • • = I fie. jyjj 




fJL*JI Cjjj-ii ^ > id j I 




\ 1 n \ 1 1 4 lo\ \ j^L^ya 3-0 (j^Lj t '<» * ^ ja till CjL^. 3 x 1 Sj^u-o :0-*\ ^J^.iTi 




>a J^AJ 



3H_L 3- , ° ^J-fl-‘i,.\, > p^_ubJ! cjLi.3-0 3I > 3^ 4 -* Lx-jL 3-* 3 in^Lo |*lJa 3^ 3ij 

m e e- % c- 

4^3-0 cJ La 33^-* 3-1 p Lo (_£ I 33 ,_\.ls t Lo i~\ m 3 3 3'-LS 3 ^ > o L*. La < LL j\j I 

3 I 3 <4 fl ifl II 3 dllj CjLiil ^xj LoS 4 ^ 3-0 cJLiA 33^-> 3^ pI3$-11 > 1 ) 3^3 tpLo 

p p . . 

CjL^ 3-1 J-i ^ 4 _jl 3 jl 3 -° ^ jLjur^k 1 3 .^Ij_ClII 3 5 )^ 3 ^. 3^0 y\X. CJ3-U0JI CjLx 3-0 

Lj^-uol Lo£ 3 .pLlo^JI 3^ 'liLaj (^jJl <pLuo 3JI yG^ll 4 -vlx. 3-LL_> ^3-^Lw 3LI 3- 0 * 3-^W 

%% 

I3 ^G^ll 3 PLL03JI 3^ 3V-* 3^ 3-* 3 '■* & La pi lr> ixnl jo a 3^ 3^ 

.yG^II 1-i^J L1j-L_u2>1 (JlLoj P3J-0JI CjLx 3-0 3^3 ^-^-1 3 _/ 3 1 l g. K L^j! J_i ^1 ^aiilol ia.ll 

«* 

3^0 3 ^ * II ^A 3- j 3“ uj ^LI 4 \ j n \ L l lit x> 3^ > ^- < LH d t J L k 1 1 iol^J! gt^Lllll (3JJX.I3 

^aJl 4 \ tiw LI \xa 33 H CjL^3_LI 3-0 LiLfl I j+ 3 ljuo> 1 p 3 ^- p 3^ 11 Cjl-^30 3! 

M 

s* 

3_i j\Jt> JL\ >3-!-^ dJJ J 3\-> La^ 3_» J 1^ I CjL^3^o J..J 3J 3^ XXJ tL^Axl^j 3^-°-* 

4 . 1 ^ -tall Lq J,\c 4 t-m LKll\ 3 t ^33^^ H CjLii.3_l 1 jJ 3 "u . ^ AA"\ 4 \ a ) ^jLl^ll ^JLxll 

«* 

I4JU-0 « 2 >o 3 » ila-iiJI (jl jil^JI j -(jl^j) o' ^>o^-" 

io^a. <uij JUJ.I 2j>^ o' o -*- -. 1 ^" 1>“J 

•• M W 

^3^J1 Jl^ll ^ \ 1 ~V > 1 J 35 3U t^ljljli 4 \ l.aAl Lo 1 j 3 JLuj 1 t 4 ^iaLkIl Jr^jl j-uuJl 

M •* 

. Lfl_> La 43 -UO 3 ^xj La£ d \ in \ L 1 .i> ^ 3j (j^ 1 1 4 _z»» 31 1 3^ 3^LJ v_j 3 1L1 1 3 . i_i HJ 1 j\c. j\ a~il 1 
^jAj 3-0 0IJJ3J I4J 01313^1^1 J JjrL LjajILo L-i 34^ I3L1J jJ 3a 3 ^ 3-^3-^ ^LLxLajl 3 
pL_> t ^ lj_al 4 j*^Lj3 3 Lj 1 3V-J Lo cjL^3_L I 6 La 3 3-L 3 3 1 3L3 . 4 _xjLl 11 3 3°^LL 1 uL 
Guglielmo ^_>3 ^jLo 3^! \ 1 ~x 3^. 3 LLj^! 1 3a _\ \ ^ 1 1 p 3 Lxl tdJjJ l x 03 .jj^Lil 3^ 
CxLujIj .3a j 1 3JI oL* 30 4 _L_uj I 30 cjLijJ' 3 ^ ^LaMJl ^jl jjlLH Marconi 
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^ j ^1 jLd iAl "A — i Lc i 



4X 



_i i C- j) i i a N * » ' ^ ' . d V *\ , V V — _/Jl I j . 4 _a_i Ij J j l O I j j J ^jjD ^/uA 

j^u N ♦ x V 4^». ^11 3 j 1 -n j jj y'JI ,_j J^Ls.j . N • Jx. Lq ^ tuio \ ^ * 3 ■ ' j d \ — i Lc^_i_ui N 

. 4-U £ j yLl L) J ld»J 1 C 1 J^iil 1 1 3 4 ><UJ tJo 1 ' » «" j 1 1 Cj I 
. ~l * l^_i jjO I 3 j ^ * yvcu: i j LaJ I J JyJ 1 



^3 4-> Ju J V * • * • * J Jjx olj CjL^^o 4_b_i_u1^jj ^ » I ^ v j 1 jyc* Jjjl ^>JL JjI 

!Lxjj-£Lj (J_la 4jj^io ( J^i^..> 4 -uLjJ1 

t ^gou-ila i ta II i Q'Un d \ , j i 1 I t a 33 j, ^ *C 11 CjL^jII ^>Xa i !•-•> j j 

(3 1 1 J^Jl^JLj 43j JlII 4 \ txi II Cj^>- j-U J£j .olj^ci \ — A (J^-tlJI ^/uu 

4_i_l^ 1^‘m oLi^l.j.^.^n * a_a ^ .4 _ljIj JSU ^Jjl-o \ A”l * * * p ^ bs.l I 4-C JlA pLl^lS 

c 

m*\ a J 1^ Jlx- jjj - j L$J j\ 1 /^qJI J^JcJI oIj oL^jll-i ,L^_»ljjj3 ^1 

.4x*^jl! 4x. j^u LajIIj JJyUl j3 4x^j 11 J^-io i ->3 - ^ ^ ^ ‘S> 

P pc 

4->..<,<uJ L ^jLc t^jl!LQ s ilLi Sli^jLXi Jl^JdsI Jjl ^ ~^ s >i 

c ^ 

I J/J L^-L I Cj 1. <za _\ j J 1 > 1 L^_> I (3 -^- 4jlxluJo l_La I 4x^. ^i. 1 < Q iy ^j) j 

4-U^^Sk 1 1 0^1 UJ. I k, Lll.^..A >- P A — A L j‘SwlU Cj^-^ 3 * 1-*~ Q ^jr\^J)_LtfsXi ^jU-lLs LjJlI 1 ^ 

.%S5 JJJiil {+ -uJ 1 a lxi-j 1 j ‘ L 1 j ~ * 4 .wii ila LlA-c 4-^^xi ^3 4_LiLuJa Lj_»_L 
J uK 4 aj. fl 1 1 j a joi E J1^41 ^ 1 6 > i lQ >5-^3 



*V»M , I" ^ % | i ^ ^ 

jLiJi ct .a.q ii 3 e^_ubji dc^jj a k. j .Li \ 1 1 j 3 ^ ^ " ci .a a n 3 i (]* ^ i ciii jl 3^° 1 q ■ "j 3 ^ j ^ * * dx^-^ 

JjL-j^.'^l ' lr. I 3 4 wu l i-kl l T 1 1 jU. ^il ic jrjj 3 3^-1 J ■ "jj II ^yu l^JLj I 3°1_XA I j ‘ If Jiu, J^jlil l^i <li^JI 3 dJLC^rvU 3 | 

■ Q~i hi \ I SjjiUiJI *J-£6 JL £. 3^^ 1 j 1 4 a l"i ^ 1 1 Jl j.io I *_« ■ al~i-v ' [ ^ \*\. 1 tdluLi J*-C- ^jUI Ja-ujjJI 3 



> £ \ < \ 




^ l5La 1 




jJbX. Z? Llil I (J 1 1 E ^ jl JLaJJ sJE> .4 > < a i Jr> l \ a. 4 j^.^o !*\— *\ ,J^iIj 

. 4 ,m i i A 1 \ a j 4 _ 2 w^q ‘ «■» ^ jLuaa &Li_>l 



JUJsl oL$-^LLa j\Jul* 1 a . v \ c.j .^jjI ^J! ^^LujlIA A.S.Q S J \0 <o 1 (j V\ 1 t&L^S'JI jLujuq 

«• 

E, B LojjuC.^ ^^LujlILj -v *1 3 1 A J B i ALvil 1 

^1 S^Ajl 3I v_v^fc. \ ^ \ Jill 1 4 \ A fl*\ m c\ 4 t in \ A 1 \4 ^\ j^^*C N 4^.^1l 3 } JliL) ij^l 3 

j l .nxA 3-^ ^Jlc. L<iaj^.I 3-* j-c 1 * ">o Lajlj E , B ^j\ <A ilill 3 ^ 

oL^.^11 .4 \ m \ A1 \x CjL^^-U v~v-u^> J^aLxjJI Ijjbj 

.4 \ iA^xJI oA*^iA jLoxua ^J-C. iiJ^aJcJI 

^ \ ts-\ \ p I 3 4.Lfl.VJs I 4 \ \^ i/^ 1 1 U> 1 LjJ I > > I jJiuA'J Li i.fl. v i 1 ^J-C . j 

4^.^1I jLuj^o &L^il 3 L^il^o CjI xA All 6 J-& jAli .4_ul^Jb 4 <A A iiL£ J^L { J^£. 

p % *% u w 

3 1 o A* j)^cl!1 3^“ ,o - j ‘ *aq A^. A u) ^ 3 ^-L 1 3^) ~\n Lo jAc . j . 4_J ^_A 4_^. ^_o ^o_u3 3J 3^ 

. 4 \ iii) A LajLqj I Cj A*. j_3J i3j^A Cj l iA A 3 A-& . 4_J ^A 1 A 1 1 ^ 4 uAjI. 3 

4 A ;xi l^_> cj l iA >\1 1 (J Lalj I ^j£. ^_jAs j . cj 1 <A \ \1 L> i5 LAI I Ar>ji 4_^. ^1 3 j 
. 4 \n n A LjJLo iS LA 4_i_ijjLiA Lli_o^ j-^^J ^ Cj L^-^ i I (JiLu ^ . iS LAJ I « J LSii I » cj A^. ji. I 

i < Jj-oL^. 4 \ 4 \ lc ' (^31 JlC L^-i (JJlLaj ^aJ I 4X-j-ojJ I J £\"\ %"\j 

*• M 

A^lll iS LA 1 1 jljjLoj . ^ L»_o oL^Jlil < > j^a i d .^1 A .icl^i ^ ^ . \ ^ " / . ■ ^ ^ B^ E 



4 \.\\. v*Vl 1 4 _i_i^^JI 4 A in.U 4 ^^J I iS LA 4 w m \ A 1 \x 4 ^.^o d A / . . ^ > J Q " v 1 1 

63-cl L^Jl^ 2 > j jxj Lo^ 4 \ xn \ A1 \ a c\ jj^5Lll is LAJ I .^jj^ 11 L^JI -s. ^ ^ 3 -iI ^iJI 

v* M 

(.^jl J 1 J-uaiJI ^Ij) isLL Jl 5^^JI iili^ i^Lic 
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I 4 t <u viol H jGlj 4 \ <n II ijjJajJI jjj-IVuj 

jAUjuj ^Jji> . 4J i ^ysj)j, 1 (^JlLo A-XLL^. djjaG a Lo illc jrG^JJ IjLo JI^-ujJ I 
Cj Jza G 1 jLfl S I \ ^ t ^ . \ r>. <in ^1 y\_>^JJ g-lxjj L^ js± <3 

a 1 XaJLoj 1 jjjl_ i l (j^ji f-Ll!il _/G^U <_)IjJ^-i^I I 

■ w 

^.JJLi. Jq IjlX-1 I JLJJ I 4 J J_U I ({ 4_Lfl_LflL^J I )) I y_jl KL3> ^ 

M M 

^C.yj cdlj Lo ^x! I iliAii (Jj^. ^^vaII iilLlj 4 cl iAlj^ ,4^jj^lil 4\^ mil Jx 

M 

.Jj^Luj l^jlj ^L*_fl d ^J_ll iijLaJl d^adl -4 \ c \[ ^ i Sjj^ uz\\ 

** •% 1 •* 

4 ~ a _ > .''~' 1> ^«>4.l jAx) Ljj J oj^i o' '-^H j4a^ -£^' A. ^l n u 

** 1 *• 

.i^L>iJ1 

*• M ^ W 

J^x Pj_iAJI jSl JUJI ^IjiJI ‘^lji-11 J£ doGj jrySlI ^jl jGajj 

(3^LS j\C. ^/G^JI ^_ia-ua_> Ij^J^ .1 u^\\ 4 l*i^ ^G'U <_jjo±J ^jl j\ 1 JLj Lo^ ^ 1^_fiJ! 

^.1 oi^fl 45>^=d ‘^j^LiLa ^1 ^ J fl > ^ 4_ji 1 i^rnl ^Gjcj JjL^ .PonderOUS J-xij 4-dX> 

4JL=w (J 1 ^ *3 1-^.aCjuj 1 v * j, A a ^i"i.i dl3j^ 4-fllLaJ>l ^Llll^^JI JjLs ^1^5 *4Jd^ 

M ^ P 

* ^ 333 ^ La^j I ji. 4 ^lX 1 jJLG.J.J 1 Cj I I j, Jjftjk l ^J^C. ^ I /n ! I 

xoUJI (JiLo ^^Ll /j 1 jj! jj IjJ 4 s tAjc. oL^q 4uo ^..i.^J I cjUv^I I /j 3^3 

Ixafc. 4 jlLl^ SjLo 4jl Jj jG'il I 4 j^^qJJ 4 \ <^IjjJI 4jjJajJI (-.tllVn 
4Xj^»o J)lj .4 Jll 1SI JaLuj^l 4^iiizdl JoLuuj^l ^ (J^l.iiu d^GG CjL^.^11 

< )j^_fl_j d^Ls-oj ^) 1 CjLa-jil 4jjlilL lxa». S ^ 4uiuk L jJi ^ j (3 ^ oLa.^Jkl 

O* Jr4^' J* 'r^HJ -'-^ OJ^ 6^ ‘r u ?^? ‘(oA^ 1 U-“ 

^,Loj-2h.^ll J^JoLjla d {J^ ‘Jlkil £1 l^ilJ 4-i / m \11 < iJU ^3 

1 * o ((s-jl^^oG)) Lajj 4.ltflMi 1 ir\ tl JJLxJO .4.fl.i*L7w 11 4 \\ io.! 1 



4 * /ii * U < 4_i_\_*_o » >1 _x_lj 4j ^jJ^Xuju lx& Jj I jJL) tL&ji. m.A f-Lilil jG^II ^ya LuaJU) 

. 4xj) \ A.I I 4 1 \ Q ~ 1 1 A. 1 i M \ 1^ \^w A (3 C-^oGJ I jUiZSi 

p • p ^ 

SjLa^ 4»J1^ I ^G^ll ^jubl^JI 6wUb f- {J -^3 

Lq_la 4 ^xaa! ^ 3^3 !^o.U H JLGJI 4 s \ ^ ^1 ^c. — 4 > > -v r 

4 ojI^-oI ^ JXj j).<.il\Lo ^ 1-t^ol ^lx»^ Lijl LjjGjI Lo^^ ^1 JjI 1 j-A <3 

. iiJjjG Ja-Lfl (3^°^ 'd i < _s mX ~ > ’3^‘ 3 4 



c 

^aJLxJI ^ J> < * » 



cSLau^l O^jl a 

cJLIA ^j\ ^flJajJll f^yd 4-jJx Jj3_txU J-fl yUl'jll ^j\ ^yd ^-C^JL> 
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j^JaJI r> \ 4jl jj)-xnuflJI i^c, ^ d-fijljy]! bXki Jj-o ^J-C. ^.1 lo k 

«4_ujl_2kJI 4 ^lxuu )) 4 Ijj aj JAxl .4ojjL^Jl Sl^L^Jl ^ J_2k^Luju /jl d_> jfkjJJ 

^llo ^ v Q .^jJ^J t’jll J 4 3 i ~v- J^ru ^J-C. 4 tM < A Q 11 4 U^v I I J_*_2k_j 3 

.V * * \ 4jl^lc ^oJlaJI JLukJJ ^-> Lo-V.xxu Ja_> j-Jj 3 4 oj 1 ts?\ Q 1 1 d U-v 1 1 6 J-£> ^Joxi 

•• +m 

4 a^Lj ^^jxTk^-ixt ^ p ^111 I 3-° 4-^..,j LJ I 4 jJ^jJkI Jj-LiJI 6^5 

6 jl 4j>li Uso 0 ot k -v ^ H JjjlIIj p^IllJI jlj Ij!^ . c \ 1 1 ^ \ ^ 11 33 I 

*• M 

. I JtTi XU Jjf. 4^kJ J UJ | 5 3^J 4j 3 Luuuo 4_>J>^J^O J J_L 

^_4> 4_J L^J 1 l rv Ak fl LxL 4 ^-lujJ L> 4 _j I J^JaJ 1 5 ^JLj 3 ^ ^ Lq_lS L^J I jhC^I I 

^g-^- ^k .^0 3^°! ^ L kLlxx) I P^ll Lo Ale Us 3 q Us" 4 4-fijlj 63^ 'SLi^ L^jl 

** M 

.S3HI ^1 ^JtA^O ^^^IxikLo J3 i>*v Q 3^°i ^JL^. 33 .p jLxxlLo 

J-fiLfl .(^IjJt j3-ix3uflJl 4_tl^) 4 JL>IjJ 1 63flJi 6 j-4k 3 1 J^.ja J_L2*3 ^IxJ ^ ^5-^ 4-lj^Jl 3^3 

*♦ w « 

LiXjl ^Ji> 44-ujl_2kJI 3I 4,fl, vfl..^k II 3 3^-all 3xk l Jji 3 jU,u.aj1 JpLllU 



Y Y'A 




4 i 



(JuC ^jljx.j-1 I j LLs^J I j 1 I J cT\ % \ 4-il I j A L^ll ^J^X. ‘ ( 4_o >4 La. 4_llil ^ 4. 111. i 4-^ lu 

M 

4-lTiU 1^ I U 1 j j^ju^yfl 1 1 I — ji 111 1 1 4*i ijua^i ^ja t ^ jjlj Luj^ I (3 * I 1a La j .La j^_s. j 

M M 

4±SJI ^jl 4_i jLu^o 4 j I /j >1" ,?1 1 1 jJLul I . vl A j .4_AuiL> c^jliJI Lo_A 4_ujLsJI 

' M 

P P ^ 

ll^lj J_» ^1 lo^llj 44jL_ijLsJI^ ^IjJI JJ) 1/^0 II J^C ^£wU_lJjJI (J^lull 1 C^£UuJl 

mm *• " •• 

• 44 a 4 >° 

(( 4j_> j LJ I ^^lllJ I » t ^xjju 111 I ^-a_-yjyi I j LLs^! I j l vis* I t *1 I^J I ^1 ..a 1 I Jya 

M 

,\* o <Jl.lj ^jlj-xo &*4cLi JLC. v 4fl > La Lu^l-nt (j! ^^Ijljfil . ( _^«OjSn <<) <J^C ^jjx 

(JjUJI £_LxCjl Ijll .^ju^l.nill Jjjj j\yA\ j^a^a j^aajaj .41jIj 4_C j-uju jJjjxIa 

M . p 

\ * 1^11 l~>fl III 1 1 A \ V 1 J jLulJI An.’\U > I^jLxa JJ»-uO_LI Kfl m) 4 JJLjuO-LIj j] 4nA 1 (_£jJ! 

-kjLJ! JJLjusII jLLal (3^ .4j II ^ I tljl^uD J^I^J-ll j-ujj^A lj-5_Lxu 

** mm 

jlj^o ^-Aj U^JI ^-ajJC <J3~*3^~* cl <Afl II jl^jl (JULi^ .4*j_jjl_sJI Ajl uilal 

w» 

^ 3 ) J ^ P jLlUj iilLuliJl 4jj > i- n^l l ;xA>jllsl io ±ji\ Jj-a 

H W M 

, | ^ A V in A <( i=> j).fl...uj » L aj 1 j 

.^llll jj) ^ fl 11^ 4_xjjl_sJI 4_>^A J il ll ^jA ^>j1I ^-A Lqj ^ l5L*x 1 1 ]j_va Jjl 

•* 

Ly^i3 ‘p jL^i-c ^ 5 -^^ jLlal Jl 0 * ^ o' o^ ^i 

^xJ LxJ I (3 4X.J 1 <il . a P 1 4 t \ a i.i N i — 1 ^J5l^7,) 1 >a_aj ^ . Lu j I jx 1 yG ll ' J I 

idL^Jl ^JjuslJ l)Gajlj 4l_il_ujJ I jyC- Sj>1 ^-5.1*1 .^^.jLlJl 

M 

( — =h.^ N i — 1 4 4_lll jjja jjlj pLGxflJI 4lxfiL<-o^ N i — 1 (J^L-tiJ! 

. ^ t Q **w 11 a l~\ ~x S^jl O^^j-al . pLIxqJ 1 4lal_uj ^jll. (SS* L^ 4(1a1_11!a Jjlj 

. p I iA Q 1 1 4 \ 1 Q in 1 J ^ja La^ I ^-o ^ A ) ‘(^ 5 ) * ( J ) ^ i— 1 (J Lx-lSi I j^_Lsj^ 

w (■ 

^jfx.AJ .C-l l^\ 0 11 4 \ ifl ^il ^Jjllj L^JlAJj jlc jLuJUO Sj^Jl Cj J.11 jU 

Isjj ^JA ^Gll 4ll ^S. jLuxo lj)fl ju~\ > ^1 cLuIjJI 4 \ \0 441 ^jG-lj ^jA J^JjiLiuall 

jlc jjULs. La^ 4_LjjLxJl ^jA 4_slllll 4 ill 4^j^sJl £a 4 iIq’SH 4^jjxJI 



.(o-r dJllll J^ill) 4iLAl5JI 4^^J 4 _LlL 



4 \ I n \ 1 La -X (3 J\UJLU JJLxLuxfl 4 jl jJ^J 4 v Q Q^J 1 Sj^JI 4C j-a Cjjl^ Ijl 

4 \ \fl nl ^Jjwl J ^jA 'Lj JjJJ ^_fll^A 2 -Ls^ (J^-lu £ pLuIaJI 4*\ ifl ixi ^jll. ^jA 4j jjl! 

S^>U 1 icy\jj jj ^ Lg ^Isw j . J^j LuoJ I <3 Lai <( i^fl ill » ^ L^l I ^ja ^xc^J Lj 4 c IxAfll 1 

jLuxa j d>al!l j JJllxu L$lLi 4 cLaUI 4 \jq^ » Jl.lj Lai 4 Cj) .4^.11 4C jvuj 

4c ja jjI^j yGll juj *\ Jl^iJI j . Mis i^iS 4 4i*> L^jl j jjj j H_a ^_loj 

.cLixflJl 4 \ Lfl 44 1 (J-lIj />a L^ljjj jlc 4 jl_S^j I S jUl 
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fJUJI Cjj-A m jL^t 








L<d ( ^ *<— j tl) t4x.jl iiMfl c-Lub-fl 4 \ vfl iii (3 ^ jjLu^ jL-llo £ — *\ (jdxL 

(J^ljJI ^jjo jLtull 4_»jj ( j) g-l jls\Q. 11 4jiXfl.ix) 4JL>jj Ja£. i & tj) .p 1 (Afl II 4 \ ifl in 

^ £ 

. 4 Q 1* *v £\ <1 \ Q ol vJjLc-jnjjJ 



Jd.lj L<d ^ £ — *\ (3 4 \ \ \1 1 dil t-GLaJI (Jd_$ ^ild-lll lj-ii LLs^j 

J 1 a lj I ^ I P 1 inO 1 1 4.V £ J l.< i.u | LqI J>Jtj I ^jd^CLj t P 1 lAfl 1 1 4 \ \fl.,Aii 

vli Lj.i a d Lxjli ,> jj 4_!>Li pi uOi 0 II 4\.vft j.ju ,Jdd. p ^Lauti jyc. I jjj . 4_u j Lv.1 1 

(( ^-1*1.1 > » ^1 pj)i^> 11 pL*_tiJ <y\<~\\ !j_lL LiLs^^ I \< .p 4 x.^%iu d^> % \ > 

. 4_lj j Lv. 1 1 ^j£- 

LoLojj .4-infl> P 1 Q 1 1 L) 4_jl JlC. P^juoJI ^L*_Jj pLujl Jjjlvxn V J ^ojlS j 

(J NLd. p 1 i^fl 1 1 Ijj L q j).L* ^ ^ jjtj Ljj L dJ j ^Jlr. ‘ 4 jlt> L jJ I 4 v i.iu\ 1 1 <3 Led 

J i) pLAdl 4_3LJlx1o P I ^LsL-uJ ^ 1 <n.Q v_ q Ad \ . L-vo o p j .A 1 Lj cjLujLlcJI 

1 L-\ in mo 1 1 J^ld Ijl Lo ^dj_>ld_ill jl jL>_Jli . ^ 4 wmUl \X q j^fld 4_*dul 

«% 

w p ^ c- 

Pj-qJJ v d . 4_i jlx. Sj-Lq-ujuq ^1 4_o_xiILcLL>Q ^ U> i i i ^ \ 4_<juL>J3 Luj j I 

J^-Ls ( Jlc «Sj-L*-n> S^l ^ I 4 £\ \&~\ nip L^-x-u a \ SjJLi-tull culd Ijl <jl 

iedh. J 1 4_o_LflJlxuLQ Cxxa il tjLuOu»^!l 1^-*. I I jli — is j U , , i i I 



YYA 



^LlujO pl^ IjLi .S ^1 4*A^i fl Is 1 1 > A £ L> /nil O-il^ Ijl La ^ 'All cl » /7i j L^llo ) p ■ ^ N 1 

. > > J ^A 4_i.J.dj C- LudflJ I (j j I « L> .Ka )) pdj alii; ItULA )) „t 1 4_Alldj C j^ j A I | ^Lxxu 

4_Cj i <u“\a 4S^=* 4 i.u 4djlj Sp3 ppdj pl wLs ^ 4_ujL^wJ( pL > p_sl laml ^ \ \ Ip 

jAC pjl j jj^ju2i..a 4djz^. ollS 4 _Cj 1 «nl 1 4dj^*JI pl_> tjJJ j jLLp 

** 

4 1 VC 1 1 5 ypdll JjIpP/lll pl pc 4 _aL*JI 4 \ \ fn\ll 4dspJol jdlj . (( ^pjjpda » g-l <Aq 
P pdj (pjjpLil £•! jdil dlj d ^-ujs± l 4^j^p ,L> J 's-a L^Ia u^flJI pLAjJI pa rk > 

. cl is-s q 1 | tL> 4jal <<> v s . < * j n 11 < <( Q > * iii * -* 1 4-Cj 1 < n*\ <o ^ppp'diiLi 

J^uolj pl ^P ~v ■_* XxoJ I P_Ap .LiltpdA PpS > pl pdoj fcl iA 0 1 1 pi Hi j£. pwLi->p 

6Jpj»JI pS P->J a si <_jjjpLa £4p-fl jLucL £JjJI P <*nfl^ll p^a Lq-Jj ,dJj ^ iX > IjLa 

^Ja-aJl Ppdj jJ5p . ^da-cu pjfc p_> J-3L >11 pj ppdll .43^1 jL*j^!l <_£j ((_£jLa_ll) pl^pll 
gJ*. taJ I pc pua_sp . SpS > L;n pLa LlupdA p I £ 1 .m 1 a 4jp LLa ^ 1-^ <it pLa 1 1 Linu^ 

^Jjjdfll^ J\ ^ xl] 1 JJ LlJuS L>pJ I pic ^-iJjl P^) (_£wi-ll$*}! I ^ L> /n 1 l > p \. \ * t H Ls /.I H 1 1 

P ^ J-LlfljidJ I ^_jjj^pJll lo <n II pc Pl_Cj^ . ^4 »a-lu J a^-ll P-a J_jJ_*Jl jpa 

^_L^tu pc 4jJjlpill W-v 11 a jLil lx\Sj3 .LlA p >l^>n pJ i-jpQtJ 

pc Lol .<Ajj \ A * cxldl p odiiJl LljjJI p a ^ I j_»l ^puJj l^diufl 

m ^ ^ to 

^5- a r^. a ^ Jllil P^-UJ pc^ -i^p- JUO d-V-t-U V J J^LLI ^jLilildJl ^ Lwnll 

pc oJIa PcLj • j NA* P-a jdl p^^_) ^ J^ <<> pc qJj a 

(^jJocJI wile Liflll.J ^Lci-gj pL^p_U 4 \ X 1 ^Ipixu^l Jod pc 4j wields p Ip>-IL 1 

p^-sL^-i 4 slc^g .4>jJ ^ • 1 a^I a P^ p^^Jj pA % I < I l^g lj^?\ oi^ll -La-zv po LljpJI .pLadJI 

e- ^ 

pl PLadJI t tJa.fl.1 1 wile 4jplplp .4 l^.jJ \A* La A J^a. p La^ c . * pGuptpl 

e- t 

NA* P-A LsljjJI d' d^-^ ^ ^ * Ji j-2-^ p P p" <5^ dpd 

rv • JI 

P^dj Q 1^ A p > " sdil 1 1 Lslppl ^^ap-A 1^. ^Jjjpdll p Ls /.ill P-^-fl t^.^AJtJl pep 

p^-A -^. A l^-S pill 4wjjj^dll ^ i, 1*^ Ijj .lPi.p-A l_d^d> 4j p| Pldj 4^fc.j J \ A * P-a jdl 

^jdlU piiA^^^ .UlLu Lilt pil 4 J p| Jlds 4^jj \ A * p>a psl odilll <z.\ IM 1 L»lpj 

(.pLu^zJl Pc »>_ ^j^xi i_JI id 1 

JLtAil llcj i^J ^kl LiltpLA^ jLxj'^ 1 pi^Li llpLudi pl^ 1*11 cd^Jll <. m ^ 0 \ Ip 
a. 1 Ld^da plS Ijl pl p_s uiA-s ^LuS-fl p JP k^a. ^ ^^dluJ ^ Q ^ ^|pl 

JI _>i^JL. jl JiSlI aU^I j >liiJL> jl ^ Ji xujls JJ3 jLxl ^1 jjJi ^ Lil 



rvs 




p 



JjJljJI JJLjJI (j OjCfc-jJI f^AJL^Lxj JjjJaJI C>0l5> .(Jkcul (jj j k \ I I J pLukfi 4 \ ifl *<l ij 
j^-aKIk o' ^juLxj-tiij ^ LjJi l_fl dll 01 j <Qj j % .\.ll ^Ja-uJI 01 JiuJ 0 \ j k \ 1 lj 

j k /<tjl Oj. k-uxiOl J v Q \ O' ^ *j .4 j31jJI jLaj^I pLukflJI 01 j k \ II JlIc 

^ c- ^ t 

.klijiLo aI lk*i> i\,o 0^ k| ka O' OjLapj Q-J Ja> \ll 

j^jjjLjJl ^i-LxxjjJ 1 o^ 13} Lo qSLg-1 I o-°4s O -0 Sjki/^l cj-^a -1 Lo^O 

p 

(jA>jj3 O' <£t-kxuJk ^j\.\ \Q A k-lj Lo O^^iJ t 1 k3 u > *) .4_ujJJ!l£_JI fJp Jpjk 0^- kjujJLo 

( 0 1 JJLjjcj Lo ) <_£ jjA.'b! ' Cj k^ jLl I 0 ikili lj Cj LaJj-L Ij <k j I j3-L I kj-k^J I 

^^-o-a-o 0^ '01 jl iQJtJaiiu jl 4_>jlj3.ll k j k I 0-fl3l3 IjLfl .4.a^ 33 iiLO kj La ~v 

4_uj1j jJ <001kj .(jpjJLo ^t_k-uj 0-P k3l idjJLj Li3 Lfl 4_^jJ \ A * 0-° jdl O-kll kljj 

- [ ^ 3 11 1 \ \ d\J d A * S3 iitl 1 k j 11 ( jx)jjj Jjl ■ t"v * jl-Xjl 4^*310 (_£j ^lj_fl 

kdj -L^Jjk o' J LT^' lt^ <( d A \ S3 J, ll | kjk*^ Jl» 

«* ** 

p p ^ p 

O U LluI I Q I a. /<il j 1 1 Jj I 4_cu ^ ^ j I ^JjlJ 43 i n Ij J 4_) 1 JL» 0 * J Ik ^ 1 

p p p 

p l i A fl 0-^ k-Lfl « k mlo » £x-k-uj jj$\ cilj o' .Okkij 

«• P P P ^ ^ ^ 

3/V-3.k-3,j ifll— lu^o A-tAijiJI (^P *L> AJ < 5-^-i 0^9^ 4j^k 

u. M ' 



O'kkk 0 *3lk jh^xj ^^Iuuj I ^ J 1 £*k 1.33 0-° 0^^° k-^ ^ « S i j\ ^ S^p I J » 

pliAfl 0 3A^k-33 Cjlil xul I j ^s~\z \ iJsl. 0 Ik \ <4_-al_Pj *((^ n 3^>^' ^ ^ i i -V II 

# t p # 

^ 1 a" -O Cj Ij LaJk 1 Q I 0 0 j^3Li P jj-dJ I 0 1 Ik J^iP JLdJtJj . 1 k30 1 O 01 ^ 0 

** M 

p p 

O^ku^-jl I jSLibj -^i< I.jj t-^ 11 IgA .11 k flj a, k .4.1 1 PjOidJI ^L>-Jj o' C^' ^Qi~U5\ £j\_i 

pj-uo 1 1 0^ L° kj. jl. ,iA ^ ^.1 Lljfl^ jLxjI 43^l3JI jj ^Ijkll 0^ '^i 

^.1 d /n \33 /ha k j_kji. 0 j^jjx j 

Sjlil Pjp/g 1 1 4 -JL-iij I Jjjl^. pLAjlJ I j<ijQ * I LcLlSI ^jjUjUI j3^I 0j^ 

«• 

pLlo^JI ( jxij fl 3 I 4 j_v <n I, I 4 l3*C 1 1 ^jkj O' — ' ' k" \ 431 0 < 1 3 / m \ 1 1 Li33j i ^ju-g-ujJ I jlj^j 

t * ^ 

0^° p I »koJJ ^jAt j3_i j^ ' 0 ^ 1 Ipj . Ik j I a Luj jki 1 '\C- ^ j a.) ^3 g» I 0-° 

c_fl jJCJ p^j-<dJ I 4 * nt I 0 ' kkfl I j Lfl . (jn a /7iJ I 0 j-fl-l k OO^ -1 0 ' (^ ' 0^° ' 

r\ x k3 4<> 1 Ijl QjI v u\ \ \ I j \ \3 juLkj o' £— ki3_<-u3 j3 j\c *pl II 0 ^u_> j j t-\ II kkJI 

•* ^» — C- ft 

4-kjk.J Ij .3sl3Lo J 3H ) ^g> 3 0^ jnfi <n I I jlj_a>~3 SjLLI p j-iJS 1 1 4 * nil 4_)13 ji_) ju&Loij o' 

^j^l O^* j-'Q-fl-' I J^ 0 -* LoJ\p jiia ,mJJ |xL3 l Q j i i t*\ 0*3L^. Qj< < dij Q-X-glJ 5j_La.jJl 

t.^ LkiJ u-^jj 

r L flj ,..< 11 pl3al L^Jjlk O'j 4 Q l~ ^ A jX^XJ 0-° ^ J-ikJI 4 * ,7,1 3 J d\ I — ll i A I-ViIa" JH 1 |j| 

P P 

Cj jkv JSi I 0-° < >J-P-I k 3jLL I p jpA 1 1 4 * nil ckk lj| Lo jdk j 0 ' ^ j-dJ Qk<u 



rr* 




* ^ & t P-1 i s~\ 0 1 1 3 ^yjuQ-cuJ 1 * * Aijj Ijj^ A — "\ 3^ ilJ l > (^Ajlq i o o 

i^-S^ \ > 1 1 <^jjjaouJI V _>2JL jUI pouJI p^ub £jl 

|-S>»jjl c&^iJ Ji > 4aJJ ^>i=>jJLj JJj -UJaJi Jjoa. <0 5._>£-Jl <Ui^o 

*■* 

p c. 

pLlIil CjJ-A^-cu a \ 1 5 aLq 4. 5 'fl .' 4_j^lILa ^ \j. t-> k— lj-& J-c. 

JJJI 3 4lLJj p 7“ » ■ ! 1 3 SjjaLp ^^aI 5jj)-i^j L-i jpuSLII 

.(j-lalll Jai. <>> iij^s ^ j\ Jj_La.j) 

3e>^ 3^ l> ; - ljQ -^ 3 1 v_j jjLILj 4_*-ujI j^_la_> Jp \*\ I \ J^LUI jq. 1^ 

3jH> 33' C5 ^ l >4 cP'-fJf 5 ^ f ^ 

lK^JI ^_C S^-jJ^A 3} ^ ^ ^ 4 l\u ,t ) ^jxtA in 11 3^^ 1 fl ^-UJ^JI pLajI 

** 

J33, 5 j .a a jjJLd 3_c. (J-u^ajJ 4jJil^ bjjQ ^_a II j a“ /n l ^ La > jJ^| j^ *J ) 

•* 

"* ^ '-^~ 4- * _> ^ ^ . v! 1 ^ yt i fl \ 3 ' ^ ^ 1 1 .^jxui_tlJI Jj-'P k_j-S^)-fi p- -v \ 

Lg_il£ ^.i-i xa-tXJ 1 3 ^ ixjjiJI Sj-^Liiil ^jaIJI 3 I t o^r><! 
J) ,* ' ' ^ I 33» ^ — fi^-XU^J I pL3l ^JJAxllI 1 ^yd uJ^-flJl cJJj 3^ A - > ■_ 1 jxi v ^ 

.4_ili^JI 4ai L Q_i 4 a1 Lo 4j vajJI Lilt Cul£ .^lliiilil 
it£_> S_>iLi JiLL -ill oa; p ^iJU <<J -Ji p^JJI (Jl '3-1.1 1 4il 

‘W^-* oj'- " >J " > . , l 6' •lHAH 1 ! 4 _ s JLLj*JJ ^^liJI 3^J-^ 0^ (j.i^wtJI 

mm 

-^^3! 3^" P^.uaJ I 4-Xu.u 1 3 I 3 ^ pLuAfiJI ^yj^SLj 4 ll*C 1 1 ^1 t j/\ tQ *< 1 1 JUC 



^5^3 J> A -3 i I . \iT> A . 5 J r ^-£ 4 iv^ 4_1 aijj l^J iJljAU c l i A Q 1 J ^ai_J .\ jt^l | 

3Jj 3 ixp^Lc^l iaLuj^ll 3 ^>3) ULqIaI ij>=^ 3^^ 

.^jIaJI 3 J-C- 3A1j! 4jI£^ 4jcij 3 JT^ ul^iu ^0 <nl j 

^AjJI PjJ-a J j) LJjUu <4 _oL*JI 4 v \ / 1 1 \ 1 1 CjLxJ 4 ^ ^^aI 4 UJ^XJ <Jjl ■ *1 1 \ A 
3 ^'^l 3 I 4 3 iS . > K iU^.i^) cJlill 3 ^qI 1 3 LLIjl5Lj .^yjuo-tlJI 4 Jaxu1^j 

^jLxaxJI jljll au 4 j j jUac. c-^ 3 ^ 2 ""° t-j^l j}^ 11 3 U 3 jLiU 

j jUaC. jljl p ^ J a J l 1 jji J JaI >-3J^ . ^jli,q /7iJ 1 3^- = *- ^1 4 pJau J^LkjJ 

a N ^ • 4j_uj 3 j3ajj .Jjxjjill 3_C 4 aiIj 0V£ Jl^x 3-^3^' 3^ SyliJ 

ixjlii 0 V ^ 3^. 4j j!w i tr > L^l Jajj SjLjlslj ^^A^ll II 4-Ui jIaJI j^jIj 

J_C 4^13 IV JjjIaLII < T n .. ii > flj . 3^5 3U JLC 

J jUaC. jlj-o 3^ .3f3Alj^ ^LxJI 4 iiiu\ll 4, ^\1 1 . ". J /j U ^JA jjju^iJl 

4^J ,jy. Luz pluAiJl 3-p pJa 3 3>ajj j-iljJI 3 t( jAoAJI 3^ 
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^JLxJI ^ i <p j ) I 
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a ifl ^ 



tV'fr 



ik 



■& g^LkJI 

☆ 



"ft 



(i KL ai l l (^J) / 



O^J 



MiO 



. ^ ~< ■ ^ I 4_La_4U ^k, A. A C ^ 1 ^_» J UJ l Jj^, L-kJ I I N 0 — "Y ill 



Jx. 4 _ijIj i V II 3 ^ JjLjo 4 jjl Jx. C l iA oJ I I 3 fc jG\3 jl fl .13 3 ^ a \j .j*L 

6 J^-lj 4 jI Jx Jjl loC s ^ 3 ^1 1 jl JLo 3 3 _>Llll 1 3 fc 4 \ a fj. I ^^Ul 

4j I fj* *Yl \J >Q II ._*lg-l XfiUcl .yuLiC £_luLjJI Jj^iLlI pl_)J>-i-£ (3 ((ixil^JI /£.)) O^L3-i3ll 3*° 
LWCI J . 4 *Cj ->w 1 1 J_l 1 ^_J -H-^JI yX 4 L ijt JL I CjL» * ^ 1 1 ^y 3 _*_u 4 K iii 1 1 3 -^ ( 3 ^°^ 

. 4 ^ Lu.ll 3 ^ I 4 pLuixflJI 4 a \ \L 1 4 -iyjp 4 _j 3 J 3 ^ ( 3 ° (_£yj 

XuZa-i J&\ L X* Jl iiaUI i i-lOllll] (jJyZwl 4 illj^J CjLfl-A 1 j 3 \>I Lx 

4_l_»jL^ £jj 1 IV O ^1 4X-y Lull! 4_UL^kyll O 3- 1 m pLLul qI.O 5 'vY.II uliL 3 A ^ n 

Sy^j^xJi (jxuj , 4 ^jjL^ji 3 U^o 3 Ja^LtuJi 4 ^-l^.u 

4 _ujjLlu^i ^jLxii 3 ^* SjLiii^n *i\ 031 3 J_» y 1 >^c^n 3 3 ^ 

4 j> 1 3 1 6 yL 3 ^il 1 ^ * Cj-S ji\ ^jjuSLi 3^5 . LLclj 4_-v /nl^ 3*^1 '-* ^ * ‘ ^ I 4 ^qLsJI 4 jj mu 1 1 

jLua^l 3 <: mil <jjLJ 3 3 L_> 4 _aL*JI 4 .\.\ /n \ 1 1 4 j _jl\'A\ 4 -fl \"\ 3 a 4 ju 3 >L>y 3 ^ “’ I ^ 3 

3 1-*~ 1 L\ v q 3 tl*v ^>\ j 1 4 A. Auj 3^- cj3yJaxll 3 Jj <. Q ^1^ .3jLl«Ii1jI 4_Li_uj l^_» 3 yxl I 

. * » LnSU 1 Ijl£-> 

3| cl .A q 11 > 1 f»>3 v %t *j) 4 ^qLxJI 4^a \ j j_l\ 1 1 4 ^ U> \ 1 1 3| 4 -wl -v 11 3^^fi 

mm 

o Lclalll 6 jx \jc\j/~\~s & . ^Lijj-xJI Llilx 4 . % -i_* Lx.) 4 xJjl 1 L 1 4 \ H oLlcIjUJI /j ^?> x \ 

mm ^ V ^ m « * m «» ^ ♦ 

mm 

31 ^ I'jLs iplj^tuJI c-J^-^J-ll ^y-C-uJU Lq 31 ^^ 3 3 -°^^^ ^yju j^iiLi II 

3 Lx Cj-> 13 13 4 j) 3 U^I 3 Lx 3 j 1 t > i_>yxJ I cl iAfl II t la na 6 yO^ 4 l"i\ 

3 I 3 ^q-» 4 jl 4 _^.yj 3 } I^-j^ pldurxLI L 3 jq" (j,iuij 35 L^Lfl 4 _iL 5 ^JI 4 _xs Lqj 5 y\-^ 

v yJLil 19L0 4 a W va 3 J I 3^3 fJLadJ LI 3Jj Cj. W \ 35 j .4 ^jj3j ^-C- 4_xjLj ^gj)J-3u 

3 ^JI 3 ^ Ll^ ‘ 3 ^?^^ & 4 _LiL 5 yu^ 4 _L^ CjJ ^5 ^^5 . Sj>^y-o 6 yu^ 4 Jj$ ^0 



YVY 



d \ t 



4JJ_ 



Jx 4 jjLj pLuClcJI plj)lVil 31 4_> *jj]lj ell j ^J^-Lxai lja> 3oS C> LLJ ^ 

«* 

^J-u3 1 ^J ^ 6 Laj I {_£ I (3 £ *- = ^ J £-o P^- 1 -^ ^Lx-aii ^ I (j Lfl 4 £_uS ^ ^ j-A 3 -^° 3 .^ * ^-aiilj 
4_1 jS <3 4_xj L j u 1 ^ Q m \ « 4_) 1 \ 1 i 3 3^ i.1*^ La 3i ^ i fl“uu^ la ~v 3 ^^>LaJI 31 ,/'- tu -^ 

Ijl^ .3 j>S- 1J t > 'vl i<o 1 ' p! a 11 3 *-fl-ll ^jaaJ 1 3 ^ 9 ^-^ 4 l~Vs 4 jjLjS j xa3 33 .|3L*JI 

pi <<a Q-1 1 ^yu L>^ ‘ 4-1 LflSJ I *LlS Loj 6^»jS 33^^ 4 IvC \ 4jJSJ! iflbill 3^ 
j\s. ULLc ^Jiij Ss 13 a 3-39 .4jL^_jJ1 3 4..au.clj 3 ^* p LtixflJl ut wm! llilS 

s* 

. d Al .Ac ^3 Lite ^1 — A^A-^ a 

3 _t iplS ^jJoJu) lIlLo 3 -j*_oJ 1 3 jSJI 3 ^ ^1 L^ J^ 3 ^' 

LoLJI 4j a 1 1 ij J l 3 1 3-0 ^aX^jJ L»J . ( 4 ^xlAj Jx 4aj Ij I Jj I 3-^ ) La. 3^- 0 ^ 1 ( 4^lllQj 

3^5 ^ j la j 1 1 u *^| 4jl t(Sjjaj-Q 4±SJI 3*^) 4 j I Jj pLua-flJ I 3L> LlaIj 

la ij <3j£JI ^a-a_9 4. iKJl d l"< 11 J_C XojJCj^ ^ 3^ ^3^° 3-3^"^ ui 

^aa. ^1 4. iKW 4 1~*\ I 1 3 v Q «■) jp JXj 31 3 JL ^3^ 3 4-j^jl. ua 3j) l< ^i^ 33- i -‘L>3- L ^ 

• 3 ^ 

i-a^jJaJtJI j 1 a . 0 VSf I 3 [ «-li 13 3 I ^yCi jtXLj . JXojj 3 ^ 5 ^^ 3 ^ 3 ^ 

dJaa.'bLo 3 ^ ^ j Q ^ ^-ilaj mj ,4_fl^Jij Lo^ ^JLxJI 4j Ijj t > > j A^)J 1 jL^Aj^L *— 

^LaliL) 3 jJJI 3 LojIj ^^ 3 ^ Sjjjlj . - . 3 a. ^ 3- 0 3 ^ ^^>LiaILujlj ^jJl pj) <All 3 ^ 

* . ^j-a I 3 ^ ^ Vv * * 4aJL*JI cjLc^xJI ft l aJj 1 31 1. jA-umd 4 p ^_^aJ 1 ^ o * ^ 3-0 ^>-oa^JI p 3 ^a-H 

J^Iu a*~\ r,j 4aj ^- 1-0 4 \ iii 3 ^-L» N ^ J X) 3 -C 4_fljj_xi I J-JUil 3 ^ ^ Q ~ * 'j 

P ^ 

^3* * \ f / n 4jL^_jJI 3 ^ 31 3 jUI J^al j) 1 aii Ja -J ^^ 0 

4 [~\\ 1 1 iilK ojl^ IjU .UJjLo ^1 fl a 3^5^^ 3^ 1 jl La Jlc tlllj I— fl ^j)?i 1 4^ii lQjl 

l^fl ui 3^3^ 4-jL^_jJI 3 3j^JI 1 fl 1 % <a 3 jUI pLlO-S j t4jl 11 4afl Loj 

3 jUI JI^I /n.g .4 jUU1 4 v Q Loj '.“.»jii iflLj^JI CajI^ Ijl Lai .4-AuiLt ^J-C. 33 ^-^ 

fr ^ ✓ 

31 3 j ^ 3 l L JJj 3 LaJI O-S^^ 3 .Jj*iJI 31 ^1 ual^Lo JJ-ajJI^ La^Lfl-o 

.LqJjLo ^kI la-j3 Q ■Q 33^^ 1^1 La£. niLa. ^>1^^ 

5J^ ^a 4_Li^ 3 Ll^ 3 IS Ij! 4j I 31 * Ja3> I Jx ti-oLxJI 4 j^ 1^> ill j\ >7u 

lo <<*3 1 3 4-AULflu Jx (£ j)J^> \ 1 1 4jj Ij 5^q p I uafl 1 1 ^jjj 3 ^ L^J 3^°-* La® IS l3-S^)j 



- „ ^ ^P | 

- !_J » Q~ " l 1 'j ^ Li^a-oJJ d 1 1 , n \ 1 1 4_ < Cj_-^ll 4 1 1\ 1 <4 > n ^ a l~*s > Ja i 'j » I w -i. S^aLla y\j Llj oJJj > 

--<- s -«i - _ 

• i<oLj_n 4 m 1 1 1 \ 1 1 4_i^lajJl L^j O^jja ^jJ I 4jjjLvJJ c- 1 j o ~k II 4.^!j^JI ^yC. > q l~ -v » c.\j n -v It ^Li^j 4ja»ljlj 



rrr 




‘ 1 1 j 



Hi I 



> \ fljJt 4j I Jlc 4_0 Lc lj-& i^jiLo . j-OuLki I ,1^-1-^kJs I 

3-- Q ^j>"v ^1 ^jUJI \ 1 1 4_fl Iu5k 3-° j-\^1 L^jI JJjJ ij^Uail 4 W<L 1 1 4_fllu^ 

jub ^ ^ \ i » 11 ^ " i . i > LoJjlC g 1 Jj^-ao] I < ij) Q~\ 1 1 3 S 5^- 1 I ^ ^ *i 1 1 4iL£ 

^ ^ > II jl^Ju LoJa£.^ . (^>*1 A.a.ill 4 1~*\ Jya 3 J-C j l ** * j) 6J^5^ lyUaJ 4 IV\ II 

J^2k \ ^ C LiA a I I ^JJJ j)flu t-LsiLfl J-LO \A A "V "V 3| J </^k 

f, p p ^ 

3 I g^u (_£ I x iWi <n i ^ 4j| uUA.j . J j) 4<)1 1 \flj u^Ciil 4 j 1 fl< 11 4_xfl Leu 4 m.Q.‘> 

** ** *• ^ ** * ' w ' ^ ** 

g| i Afl 1 1 a^ujlxu ^3JI pj) II 4 * Mtl *JJj 3 Leu ^^Lub-flJl a. H lj_& JIq 3- 0 

^ M ** •• 



^ P p 

v >^£-11 ^ .1 Lu <n_> g ^1 4jj Lubal^ .J^_uj^ 1I u Q jJL> p f LL^k. 1 1 3J j ^(LujJ 

^jC. 4_lic ^ 1 3^ 4lL>j3 3^-°-* ^ A-ujU-aJ ! Ijjfe < liLl] I ^Jjd 

P P P 

4_S^^jl>q glj^jjuJI < ij) fl.\J I 6 jjfc 3^° . 4_u^_flJ I i. in .rv^l 1 ^jLc 4j1y\uLi 

6 ni,o 3^- aJ s 3 .^4 ujLu ^ Ls\ ^ 4j jLaJl 4aj^il ^.j).^ V 1 1 gl^j-ux£ t Q a ^ 1 0 

( 4 U HO 4_l) ^LjLjxiL) OJL_U^ ^/uC gLflJS^ JjJJA. 4j jLxJI jl^U 

$ f- S p 

£■ <UlLi dfl 4 Lvbt flj .J^uj^I Jl 4j jLaJ I ^.j).^ i 1 1 ^_yz lja /<!*> Lo 4-1 j^ Ji ^ 



4_x-ti)l jjLc 4iLLi g In.u \ ^ ,/j I J^xu^H . ^qMI 4 1 1 4jj-Lu_!I jLu^I ^.LlikTuu 

. ^ 1 1 \ ^_=k l^-o 3 ^ >v ^ j & J LLo £_^k 1^) ^ 4 .\ m.>L> LuLo 

4u->jL^J1 33^ (JLC J AA AJ ^ 3 1 ^ j 3^-^^ \ 3^ cJI 4-oL»J 1 4_UxtuJI jrUuU 

P •% 

JJS iP^jLoJI 4-xJul 4 \r\ /n 1^-J jlicjjl ^-^1 Sjlll 

«% 

6J-& 3L 3->l:u:i,V.>l jji-d) .d \ m 4 L>1 *1 4 ^*C II o^LaJkI 3^ d Aa.x*i L^jl Lulj 

3ubj 3^ 4gl u^>fl II ^^^53 ?k7> 3^ uuu 4 v /11 vKl \ H cj^LaJLI 

4j^Jrvu e-SjJLJ ^ jjlqI Lo 3-^ Jj) ts~\-\ 1 1 ioUJI 4 \ \ m\W 3 4-u^uJaLuua <S3^ 

Lui 3 33j^"l5 3-»LuiLu* c ^i 3^^ jri.iSLJ I ^ j-flllJ 1 3 -° ^ n-JUll 

4 .1,44) Ltxi^l I ^illcCu 4 9 4 1 L> II 3 4 m < 1 Loj^j 1 ^flU ^l^lll 3 ^ <6Lau^II 

»* ? 

£3^3* Jl 3 uqjL5JI 3J.UO aji j at . ^5p I llaa l^al 

. Jjlj La. 4_a j_>. ^1 1 3 1 1 Cj Li^Jiu 

jAlij oj^Ij aiLuiiiUI Jx. dL^LJI 4 j^iUI jrub 

4 Q iiilfl I) 3-^ 4 1 \ui\ 1 1 4jjJLuJI jiLfl 3-^ fl 1 1 1 4jlj_) 3 ^ ^ ^ Lo<Ij 

31^1 ^x.jlj ^1 3 cjlaj 3 J 1 xoI uLa ^ . LoU lyGl .3 4_oji^ 1 I 3 j.\ a J 3 

p p p p 

^£jJL ^jiiJI 3>=^* elj 3^ 3-^ 



rri 




jlWI \ 11 v ^_u^, 1 1 jxfl fllLi jJ-c. <iUj (jl 

4_lxuLlu^11 jf A\ 1 1 cj 1 ^ o LaS'^lA.^j 3 4o / ii 1 o ! 1 3| pL>^xoJ1 3 

«* 

4 jLk>| ^£^3 ^ J£- Jj).-^»» ^aLjjj-flJl 0 1 1 ^ \j*\ Cb^ . Cj Lxlia a J 1 ^ 

*t m 

^jJl t4jjLjJl o L l^J I j 1_>3 r.^j 1 3 wki-^jl t jl 1^1 4_^*^La*^!l 4 \ \ m \ II 

.4 \ wit\11 4_)^.kijJ 1 3 ^ojLujI Jj^SLa aJsl^JI 3 ^ 5 -^ 
1 uh.ti j>j) A’u Cxil^ 4 4 _lJl-ojljJ I 4_)^if\ l \,ll 4a . ,0 j> j} kiit OaL^ ^ jJ 1 O_ 0 ^Jl 3^9 

^ " * M H 

4_>lj» J C/ \ v II (J^LlujJI ^jA a > pj) * fl H cl Sjujax ol t^-IlJLjJ JaLaal 

3 0^"*" 3 • ^ ^ 1 LoX. 1 3 hkj ISlfl 1 ^ A a i LfcjjJuauuo^ 4 i \ <n\1 1 4 A \ 1 1 \ Lq 

IjiJl j ^jlaJgjal^ 4 xxj. i i \ 1 Li ^j7i t K1 a jJ lajuili^) 3 3°^^ (_yu3L>^ ^J-3 (JLa-ol tl> ja p 
. 4ja_ualJ 1 ^j^ojJI * — u[^ d)- 5 Lj-lIj 4_1jLc. 4 a^-j^ Lo^Ll I 

♦L>^l'%- l< o 4 \ \ 1 n \ 1 1 1 A Lfll I ^a£J ^-0 ^-J yv-cuj'iLfl ^ J^,a../i)l^ 

_, 4 

Jj).,r>.^Q ^jLaJa^-O-l duwia> » i 3 * > 1 3 j) \ 0 1 1 ^JulouqS* J^aLxjxual 

.(Jj^i-flJl Ij-A 4 -qjULj 



vro 




£_>LuJ1 



<L~J\ Z+Si\ 4j JaJI 

♦♦ ♦ ♦ ♦♦ V V ♦♦ 



J^lLlII A_xLaILtu_> 





ciL^Lj 



4-C a j ^_i j-ljj p-l_»j_LflJ j^_xli 4 r^) 



i3 Lfri 1 i juij 4_ij^3 jS£ I 4ojIj3-^ 4_»j_L=xj lj_& <3 

oU^ki Jl <7i \ / n t4_jlj_» . ^j-i 4 \ > / . i \ 11 ^j£. 4^k.^l Sj£. 

«% 

1^-JyQ Llj jJ 1 ^ iM^ll 4 t i 1 il lo Ll * '^3^) Kullxo) JjjS L>° ‘- 1 '^ l<a j)‘ s jJfl 



£ 



jl ) Ijli JLtuJt jl iiljjJI d° .^vdJI 4jjJd) Jod \\ 4<) dlj wlJ-> 

4 o \ 5 ^ Laj Li*. 1 ^ v 4j I *J| . 'JLa*. 1 ^ 1 a ^ \ / 1 1 Ld Ijl CjL> jdxj "v Q ii 

c- c- & 

Jc 43.xLtA.fl i jds t_fljJLJ Lode JiAfll Jd-3u ^J)(3 Q * ^ iWl-ta > PjJJ 



t 4 _i£:^JuJ I d° 4 \ \ * o 4^jJ LgJ 4 ^oj J-3JI CjL*^ lV\ 1 1 ^4 I ^ o ^jJ! ^ J> $ A U 

C g 

Jjdl cj L>^ I fill lj .L^_lLc, do tl j_=». 3 j iAjq 3^d3 Lq 

«* 

C J * J 1a \ 1 1 ^ 1 w3 /ill l3Lx=h.l J^u^l <J*ldJI ^IjAJLuj^I L^oljLkJLaji JlAjC- L\ \Q *3 

.Laj^-u^A ia 1 O m <4 o.Qfljl 

U Cxfl^ Jj LxXJj 4jl jJLjJ 4-jLfld.l t 4-Xfl LcXJ 1 1 ?V ,1 t*~\ I J.flJ <dJ j ^yQ j£ J 

jl jjl ^ *i M ^j -43 L$_> JJ 2 OJL=*.^|l ^ i LclL Cj l\ \ It ^ \ -v J \fl3 tnlL> 

Oj&i\ jy£- l^oli Lo^ ^>3lilU d vQ - \1 1 4-fl-Lu^LflJI^ g-LdxJl L-o 13 i djjcj 

4_ijIj^xqJI iijjdl j£. (J "y 1 1 4 i Q \*\ 1 JjAxfll ^-fl J| lj>L^xl dlj Jjj>. ^ 9 ! ^ALLI 

. Cj l 'j \r\\\ I 4 1 Q 

Cj 1 J. i flULxl I uwL . 4 J^ 3 - 3 l.oj 4a5 U>\ a 4 i a 1 x II Cj Lj^JAxJ I J I 3jlx. ^JSj^li I 

4_lj)fl ji a ^ <A >1 ^fl^lil <4 \n\ * II CjLjjJAxJI (3 4JuuA3il 4 \ i A L>^J I 

M c* ^ 

J aj ^J)0 fl o 4 ^ i 1 mil j^Uall ^1 ^ jl uJa.1 1 • « 4 c\ .\ 1 u± 1 1 I » d (j 3 n 

** •• w* 

6CJi.\ il 4 >jrlA\ 1 1 Q id! j ^ ^1 Jj-fl-l! 3 jdfc. I 

lj| ^1 t^J-xfl d° 4lil>jdl^ jKj^I ^1 CjLj^) A\ 11 (^AflLu "ill 

4^>^> A\ 1 1 i i^xlC. L^_j iL^dil jld^3i!l CjL ^J aUI d 13 j^JL33 ^1 Cx£- LLd in! 

. t > j).,\JtJ I dlj I 4 J (jxuJ 3 j vi2k.JI 

$ ~ t 

J^L^j J Icxjn- 4kwix> cd L>. (J^Ldj Jjl p^j-LI J tAflj tLo 4_j^)di_j ^ n fl j J vC^ 

Lq 4_j^J( 3_J d I j Li • (_>A-fi LxjJJ 3 yLLo yA_C^ 4J^-fl_*_-o I 4 J ij I Cj 1J^-l1j Lj ! 43 

■ 4 Li t .i< J I 4 JLrv.ll ^Li.i n \ 1 L) 4 _ 2 v_i^v-jud L^_jl <3 Jfl-H ^ 4JUJ 4 w n \ 1 L) 4-LC^pi 

O'Jddl ljxuUj <wXXJJ unj 4 jjJ33 ^1 4jlcx4j1 ^ J-a JjcT^ 

***** 

4 xa-LgaJ I Cj'JUJJ Cj L> jJ^iaJ I a j t id3 #nl Cj 1 j Lxd. 1 ^ J * Q H- .4_xxjudl 

»* v* 

3^5 .6JljJl=*JI CjL^^MI J| 4j^.LvJ L> CjL)jJ 33JI 6d3s 4-^.i^o JjJl 3. l-o 

J^LxjJI ^3 d°d CjLj jJ33 J_c Cjlj-» s _9^d Jld j| jSLd 1 d° jLi^v^l A x \ 

. 4 * a iy\l 1 CjJ 1 1 ! 

(1^-1 .4_o-lLojJ I 3j A fl 1 1 ^Iq 3\3 ij I J-4> 1 1\*\ 1 1 4-j^kj jl ^ J_i_i ^ 



^1 cjldij^JI ^l cjJcJI jX'%. ^ I j_2». 3 toLloJI pL^idl JoLxjJJ o ci 11 



VVA 




4 v \ < /m II 4_j L^-J^ 4 a*\. 1 1 4 \j U.\ 1 1 



^jxLxLfl 4 ilc-^ .4 jL>LxuJ! 5y\jkJI 1 \a X *Luu aJ ^aJ ! pLluj^II (dllj ^.X.-u O I 

Qj j) l?o J-fl-Lfl . C-Ll^ I 6 j-A Jii 4 \ ajujJL) O 1 JlB ^jl < ij » A auI 1 3-° 

Cj l^2> j>1 Ij <jb aJI CjIj j Jjax. S^vu^JI l mi i 4^j^. J^LuXl 3A>^ 4 aj>-1aa 

p 

^ajj .^jLxJI < 4 1 >jj£A L> Sj^sxil (^yVJlJI La 3-\$ ^-fllji.1 jJjLlS^ 

^_al^ SjoLi-oJI g- L lau^ I 3j. jILaj I ftXjJxl j^Li 4JLLxxa Jjl ^1 uJLlA 

** 

< i^-5J L> ^ d cjL=^j j \\c. L\ v.Tw ^Lloj ^ 3 h>L> jjl IaAaI ^ q \5 -x 

— M 

.4_uxfcl CjI J y\_JL_uO 1 * Q ^ ^J^C- 4^^jAxJ I > i^-\~ 1 ^ \ v ^ 4 a^I ^ 3 1 L\1 1 ^ Q 1 I 3"° 



j I CP'J) L> t*C > % [*C 3- 0 4 Q \ ni r> Cj L» j>-Lxj ( ^> c ' \\c. ^ijJULl ^ya 

4_>^JoaJ 1 La-ju-i « 4 \*\ \ I » d L> Jj-LflJ 1 1 _£a L> 1^.0 3-* Ll 4 j ui ib Luca^ I 

^yjL-aij { j^2s.x> JlS^) . (( 4IL) J -^k H )> pL>^-LflJI L^_jL> ^x^Jl 4 j^L>j^ ^jLLnijj^ 4. \ w i > \ I i 

Lj^IjI Lo ^9 ^ . 4-a. > . \ -v. L^_il ^JiX. L^jl1| J> Lx.u_) 33 La 3^-3 4lb Jax_ 1I g-L^d-fl-M g- jXo Lalx 

P ^ « «« ♦ t ** 

Cju^-j ^ I j> iA l a L^al JjkJLm I \\cl 3 ><j ,„M< I I cJ^i aLs Lttil 

t , \ S c. f. . g 

CjL^jJ jl (oljj) jLxj! ^ ^ Ijl=* 4_l11c — 4jjlc. j^X. 

5 — ~ 

. 1 J-2»- 4_xXj^_o ^ I <LusSL^Ju& 

^-LsLlqj^ 4_£w^JI gL>^_LflJI JLajlLujI^ j^iLj ^ —V J^iJI 

l L yjl„l,,Q 1 la .4 kA^yJI 1*^. >,*>1*^ ilia 4 k l^ilVl I 1*S. >*^1^ ill <4lLiJj^JI fr L) \ \ Q 1 1 (jLLooiaX 



TUojj > AdO^l 1 ^jjuLiil CjI j j) l^i 1 1 ^ 1 Ijj^Li ^ lo> x \ 4Xj^Lo 6^-tIui Jl^JI 

r*jil\ Jlj .S Jt Ul j Sl^UI Jl ^Lill Jx. N,A,H,E 

SjXjLLi (3 4 JlU tx\ll I ^jjjLiill 4j^iL3 Ji\\ J_C I 3} |Lj 4_Jj-uLi_J I 

4 Q K xo (J^ ^isLxoJJ 4 _aLc 3^-dJ I Jjl .4 <Afl ^. vll 4 Xj>%aJI 

.L^_l1c JlA> XJ I d-Q Ln\I 1 j Jt LT\ 1 Lg-1>0 

Vj "\ oJI 3 SjLII * iJ^V\ d d t \ ,< i \ II -a^JI 4 a^>1V> 

4-xxuLxa illjjXj JIaIJI Cj^ 1 3 ^ ^_Lx5Lj ^-^3 .LjJLx. 4a^LLU 4-^qLxJI CjLj^JA^H 

++ w 

CajI^ lj| La 3 1 ^ s 5^-*- ,Q . LJLx. 4 aj y"\W 4axIa1 ' CjIxj^-uJI 3^^ jLxj'ill 3^J 

L^Jjl J^xll (3-^^ S 1 3 1 L k ^ 1 jUa^I iJLx 3 4aJ^ ^ I a^xILljj'i^LI <LU 

-x^JI 4 a^3aa j .4jlo^jcX ^*C1 4aj IVi \ L^J*^JLa».^ ^_a2xa^ jLau^ll 6 3-^° 3 3-^L* Laj^) 

^jl 4_>i 1 4_i«fl Loa Lxajx jus 5 ,/Lx£ t I Jl^JI / 1 1 4-iAjua 4 j j < < 1 j 1 1 

4a^1^v > ^-io x . L^_a 1 ,.\A.*i m 1 Jj Jax j LaaC^I I 3 3 -1 ‘-^'^ ‘ 4^ j t < 1,^ f-Akj-A 

CjIx^uj JtC 4_i^2> Lx-^ i 4juajjJl ji (Xii j ^ /7i a La 1 ^3-^ 4 „.v.a t < 1 4^L1 1 ^Jl 




p 

^JLxJI oJa *- > “i j s> I 




jlaflJl N .4ajIa jiflll qL> jHiil] 4_i_LxolJI j 1 1 JjJaLLo I ^ — V <J^-lu 

«* 

. Ojp^i 1 1 4x.j*-u SO .(j^j^l jJo-fl E ^k-Tfc. H .Sj.aU jlaflJi A 

,c j iAtU 4x.j-vjj c 



A \*\ \ < 1 >NL*S. 1 I A \ \ <U A .11 4 a jJolaJ I ^ la 3 LJ J . 4 aaIa j J\jd \ \ * * * * 33 _=> ’ ^j-O 

•* ** 

ole j-oA\ (J^ S-\C- oIaa^-?^ L>° aI jn^j ) ^1 4 \ — V JfLTaJ I p^aJI 

> w 

4aJjA ^^^A Lo jjc. 4^jA^JA 1*C v >1*^ \ Sj j7t.il 3 1 * H J Lull 1^ d \*C \ iiiNl^ll 4jjLi^jJlJi 

^J^kA-LUJ 1 .A^jl C-Ia^lS^ 4 \.\ mA.ll ^JJQ (J^ £j£. L^oljrv J> ml (3 J 
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^ujiij 1 fl-j-Q 37 a x Lu. 4 1 n ^ 31 ^-a 3 \ 7 7 -^^ ^^ 7 -^^ illLiX ^-aju^I 3 JjJ 4 ja.a.dj .^_xo 
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4 jjisxj Jl Ojl 77 JaJI ^^^7 ^ 4 K 4^11 tilL 3 ^ 3 ^ *4 j^jI!j iKJdo 
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( ^ s bLc^Ji 4 ^ o 4_i^h.L^.j 4_»^jl <3 J-LJI g >1^9 Ijl^ - ^ a j^~ ^ jA t >1 3j. ^ ,^L> ^ fl I 

CxaoIj ^ J .gt^^Lo g;Lu o^ Jx J^=J L:Li 



Jl O * \,\.\^ . 6 jJJI 6 j\ ii .1 1 1 jl^J'ill J-o (_£ J-o i Z.i aim 0^ 33-1 Jya ^ 3 ^> 

JtiLsjJlj 3JJ^b ( j,? Pj-uJI gok^lil gJ*LJI 

** - ^ ' 

<— floUl (( 3 I 3 JI)) I ^ ^3 tlxl^j 3^ 3^“'°"* ^yJI (eJuulsill 3 yji 33M1 jz 3 ) 



1 4 i i t Q \ aJ I 33^3 plj^a. H - ~ ^ ^ cJJq * 1 ^ t jj ^ \ l~i\ in\ 'iJ ^_yJI 4„v,.< l Aulal \ r ^ 33 < 3 ^ ^ 

. 4 -ijjoLill Sj a 1 ^ I j 3 JLuj Ls lx j 3-° 3^ J I 3^-p-i 1 (] K 
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LLflj 1 *j? ji * ^ ^ ^ 1^ 3 **\ 1 1 .j^_Lu'^l ^ /n-v 1 1 ^1 Sj^JI ^1. i.i7i| >, .4.1 io iV— V JfUu 

oL^^)*i jlc. CjLujUa d 1 <>— i" I. 11=^1 .<>KV- • * dj^jJ J jf. d >*C i il 

p Vis ^d \-n. jmo t >11 UV :L^jJI ^LujJJ ■ a > l>> 1 1 ^J^LVq 1v.->.^ ♦ 1^.J| ^1 <nll 

.pl^aaJl C^3 IR 

ij^K <^JJj . <_jj_iJjuo 4 .SLUII ^jjjlCLj I4J Jjl Iri <1 i^jJ. I 3 CjLjjjHI 

^j£. ^Jxl JJjj iVc Cj L> j-> jSl I ^-o I jKI ljj£- dlUk ^ j ^ 4_x^uixA-uJ I 4_xJu^jl 

^jl ^ V— V J^iL ^ 4 ju > I goLuJI .jAiVu J a \ c . l cIIj 

-s i.Vt v~1I JJjj -s. tl UK 1 t__xrfc-> u j-> J a o d-filJcJl ir\ <n^-ix> 

J_i . LK-UulJ \ 1 > i 4^>. Ul I ^ LsJ i J J jr\J I Cj 1 3 Cj Li Jlj JLaI I VJLils l J JlC /j l 

(jojLflJ l^J /jj^v ) /j I l Jc, KLfl-^Jj ^JUJI JJjrLll CjI J CjLij-JjSlI J-XXO-J U dU-J jK 

cj I^j j 3 I t $_»^ j i cj Li K Kl. I 3 -V \1 1 j j jVJ I cj L» U> j-lK iS LkJ I U> /nj-^ 

J lj.<.J LS < 1 KU^ . 1 \ v % U_la iJslKJ i ^jui [ j\ > > 4 L<jjJ l j>. 1112^.1 1 

(3 J-Si iSlK I 4 JJ j jjrLil iJU cjLjUs-lLq ^ 4-SLUJ l J jL.l?u v>! cjL> jj, fu 11 l..Si5> 

. I JJ jr\_!l CjLi j-j jU <— jU> jU K-uJ^lil 

t—iiaK \ iJL>. ^1 3 4 j)l iK-Ul 1 0 \ » U 

Jx. ^1 jl ^ iilkJI 3 jryLUl ^li <iilK ji_ij jl i 5 LU 




4 t t * m H 4a 4 i-a£Jl 4_ijJsuJl 



a i .4-SUaJI CjLial^!^ ^j4> ULx-lu <4 \ \ * o LaaJ Cj 1 i a.*\ Cal J iSLlaJI Jj-o Calj-^-j 

i 4aia^j I 1 43*^3 ^ I (^\_1 j I ^ I 4 al.Us.ll I ja^L^ ^xaal^^ ^jiLfla ^ 1 j __» * Jjl * i ja jal 

Jja> ij\ j] ^3alj£ £->j j\ j*aalj£ *»■ Wv* 0x3^? U> 0^? ^ Ij£a$ 

c 

.&JJ^>3 ^q ia <nla3a 4a ^1 ^xaal 4j , 1 ja Ja-o (J^-^ tllij jya 

l^Aaj - A Q A \ 1 1 ^jlijUl ^q j^Skl ^aal^!^ 4J Jj^a JJ jLaJI Jjjxll ^j v_j ja Jalli 

ifiUa A Q A *i 11 JJjAll CjIj Cala ja Jail J ifla-nn Jjl jl ^jJ^julu Ijafc Jjl jajlc. jia*Ja 

** 

. JLaJl JJ^JI CjI J oLjjjlU Ac Jaaaoali <j >$>1 

TT * ' ^ ^ ^ % 

JJja 1 Q Ajuo Jjl-JLa JJjj 4 J Lcui Javl Jjl ^9 ULo JjlajaJa-o (Jjk.lja Ijl i'laaxfl 

«jljl» IlLj . 1 la Jail s 4a > A 4a ^xljl^JI * a. ^ Jj^aaxifl ja^l ^a la Jail 

^jA.Q A ll I J J jAil ^J 1 1 Ja, UaII 4ajlla 1 <Aaa J Q 1 * Jjl ^JLaJl JJ Ji\\ ^ j « i la Jail 

1 > ja Jail CitUljS Jj-o t>l^ LusULo 4a (_j^al_Ajl ^aal^^JI Jj^^-i-uxS ijJ-Aljal! 4a^aaa 

4a_fi LLa Ja Jj jJJ la^ 4 4l Ha A a A \ 1 1 jj jAl 1 ^ j , > la Jal I ^a-fl. \ i JJ jAil ^ j ^ Q A ill 

(( Ja ja )) J JjAJ! ^jAaAxI I >*ala Jail Jjl Jj^il (_jAjrLfll Jj£J^ ,4alaal^^ Jja> J/-aal jljjLoa 
4 ^1kll ^a j 1 3^1 1 ^ ^ <. JjL*a 4alaa I 1 JaI^ *4a_flLLi ^yc> LlA x 1 J,fl..fla jjl 

1 i Ja Jalli .4jU=Jl jJJa JJ ^/Ul ^JLxJI . 1 ja Jail jJa-Sa 4a.Icj tJJ j^JI ^JLaJl u,'l a JjuoJJ 

tJJyOl JUJl * > la Jail lj^.1^ ja-aal^^ Jrxfl Q JJ.fl .\ ^1 £ iUA mi JJj^JI Q A \1 1 

JJ jrtJI JL*JI * 1 ja Jail JaJa^ .4_»aj ^fll^Lo , 1 ja Ja_o ^aaal H 6 jJLa Ja *^j IjfSLA^ 

^xlal^i I J jLaaa ^1 5JL>. (3 IxJ Q J jJxJI ( ^A fl ^ \1 1 ^J^JaII 4jlicJl 

^ 4_fllla J J jAll 3 1^- 1 > Ja Jail v^jl nu^sl JLaaawl JjLfl jJJjJ 4axaaa^ ,^(j\aal qIAc-1 ltu a 

. 4~\ al A J^aa^ILc 3^-* Jjl Ja jiJ jJ^ t(Jia J J jA) I » i ja Jaas 

4a_S 3-^-1 aUj I x cT\ ~\ a 3 v ^ cUiU Lxa Jij 1 (} \ \ uu ^jl £. vk;m \ 

C 

jll j pLlAc .1 (jA % \ ^jlC^j .^x^aaa Laa_fl 4x^aa-o JjLo ^aLtA \ pIj-vuj} ^in ^yjlaJI 

J-C- uJ>=^U ja$l j\ J^lj jijj 4li £ya 4 JL 0 jljjL> I^U^a Jl ^^"^ 11 

ft - . frfr ^ « fr 
4cj. ajtv ^ t Ua a ^ ^5 1 ^ 4aJ t 2>" 0 4»aJ Lo I^LqI x~\ \ ^1 jl jauLal 

3-at-JLaa ^>.*^11 ^)Ajl i.l 3 < O I J J 4 -aajlaA 4aJ 4aJLo ^ Ij j la <^J_o LadaJJ jljJfcaaal ^£- 

t ^ £ (■ 

jl (^JJI ^>0 la^^ (j£ J\^UXJ Jj l (( <-_fl^SJLll I )) I Ijli . I J*\ t A.fl fl ^ * * * 4aia 

«* 

C f 

(J^fl ^^jja.1 4^av ^>-<13 .^_flla J-C. ijazaav > i^JLlLo N * • * JjI Ja 'ilfl plj^. 

Ja^aLol >~vllj J^a-uJl ‘^^^J *- ^11 4 a xfl . ,\ ^aal! 4.aA^^Jua » flluol Jjas 4a jJ Lo 

«^jjvuUj» JUJI ^ aJAJ S. > a ;» j ^ jXj j ' * * * ■ , ■ 1 u ~~ A' 



Y £ V 




p 




y\X> N t^^Q-UJUQ A .e_J jjjill ibu. :i-V JZJi 



£ % l^" ... t d * ~-1 jjj ,">M A 1 «" II JjA | llg JJU J J 0 \ 1 I ^jA 4_A_0 

.{JLLI ^>0 1 nmi ^1 J-fi (^^7^ 4 J) O^Lo IaI 1 1 JJ-Xj ^^iLi (ji ((Jaoxfl-li)) 

^-fl-ilaJI (J^qIji-o v,' * ^j! c^l lag ao I 4-j^ iV\ 1 1 3 6^>^flJI 6J-A ^JL^-jLj 

£~° f ^ 3^' 3“^ 3^ (S^ 

4_i Lull ni^wl ^wo * j cL^ 3 j 3 L$^ 4^o^JI 6jL^flL> 4jJS> 1-Li X iii 3j*bLs 

.4 0 Id \ La 3^-M Jaui^u-Jl ^Jlli-L ! \ juj^ . 4j 2 1 -Uv 1 1 3 ^s*. 4_> j la. 0 ,1 1 

.t— v J*\ /7t I i 3 LaS* cJ j 3 3 '* A Ca-*- 0 3 > 3 n 3 3^ Sjlut ' > 3 > jXq 3 j % *\ 

<4 ^P (Soa-Ij jIoLcu 3^-b) 33-^ 3° 31 3J^JI > T ^ ^ 

^ C- f. c. ^ 

4- au-SL> 33j3 3^ 3I»LujI jjjaj Ji-ajl 3ij jx.! 3| (jjj-H 3Jj 



C C- t f> 

Caj ^x*jLiJI 6 Jj 2 h *3 c£>-31 Cj 1 J 4 a ml Ij 3 I 4->7>LuC> 

^ lA “ 1 ^J) ' 4-flLujuo 3^3 3 1 33-3^^ jji IjIj *(3^3^^^ ^5^-<o (_jx 4»jup^j 

> >3j jjJJ i ^-% q 1 1 iiL3l <^3JI 5jll 3 La£ j j 3 LH (jj?^ j /<>$ 

(i^j iiLLj 4 ^^ 4iLk) iiKJI . 3^1 ^ 

^ iiLLJI ^ulH3) 3^1 iJLJI ^iU^I <joJ ^Lo 3 4^lUi iJLJI j v 3j3UL 

4 q[ 1*\ 1 1 4 ju^^j \ , V 4-fl L ujuo Ji^l 31 (33^^^ 1 * jii ^ * ' \ > wll 4.a .< it 

ilLJI 3 1^ j£\ it 

<j1 jj ^! <_j3j3iJI 4_i LL> t3j s J_j 4 , 1 uo^-3 tl^53\x (j^-l 3Jj (jl "ilj 

I J Lfl .1 jSLdtt^ 4 \ 1 idO*^ I 4_^o^J I O l^-o 4^j I ^ 1 O l^-o 0*3 j ^ I Lo Lqj 1 , AJLxO ji ^ 



VIA 




4 n wn 1 1 4j Ifrij 4 \ I 4 \ I 



( Y AA a 11 ^ a w jrLil j>irvll) 4 jx»tj \,£N £TNV^ ^^Luju 4-fll 2)77^ >— iA~iJi* 
%% ** 

^t-A-<.u-) 7 . 4_j ^“^-cuujlo IACS7 4 \ 1 jt^^j I 4 _flUcJI v -3 x aS^ t, jAj Aa J I JSUa AJAlxi 

ju 4 a_im ^ JILL 7 . 4 _io^_j \,£N£Y\Yo* * 7 S Jj ^.1 7 4 _l 07 _j La 4 -X- l lu 

4 _a-tuJ X* *( r ^ j^O N,vrv-o.A* • j \,£UY\yo- • • 

4 jl-oJ ^uolxuj 4 ( ^ jda^J ^ a w I 7 Jl^J I ) Y 7 4-107J \ , V Y Y • o • A • • * 7^ Lo 

«* 

. lj^-& 7 < (J/ 1 ^-7 4 7O 4 a m,> ^jQ_ 4 iu ^7 .JjLuuS^J Lfcj I A fl .o 
6 j^e 0 * J i_ u-m ^1 7 J ^7 <; j^j^JI (_^jJsl ^J-C. 1 Ka IjX <jl ^Jjlj dj'^Lj 7 ^ 

J J7U0 L^j <_>uL ^1 Sjrti ^^5 aU tjiljJI Jj <^U J-c- 

ijJL^JI ^ 7 ^. 0 ! I JlioL 4 \ ^ ^ 1 1 Q \ \ 1 1 77 $ 4...a..<ji^jl 4^jl^ 7 «n I ^* 1 1 ! ^j^.1 4_fl_i jJo 

.SajLa '^L ajjI^ ^ jj)(g ^ 

5A-&L<u1 I JjI Q "v. II ^^ajlaVi 4 -i^<U 1 ^.ufrLfl-ll 7I <^_ 5 l^JI <3 <Ca^ 7I 7 * 3 - 0 . > 

n> n> 77 iS^LxJl 7 ^ -v o SjLd 1 \ lie. u.in, ) aUa p (j Q I 7 1 711 SLII ^7 Wall ^Jx 
7 X 7 ^ 1 w 1 1 LlIJ I Cj-»Ij 7 ^] > ) Aj Aj-LI AA 7 J £-0 ^.ILi I I ^ ~^k ~v 1 i n.llu .v iAjAaII JJjj 7 

3 ^ ^ Ijibua YY L^jlxaj 4_>j-\ix ‘^Lq'^Ic ) A AC 7 X ( aL^-i O-ilj 4_Jc ^.Uoa La 

aslla J i^jjJ (o)a^U g ^ ., ^ ll f LLxlll J 

A^>»- (7 iiLuia| cjp^ ‘dJjJ 4 _\ ,\ ,\ 7 .dj^T-l-l 4jJ^JI 4 aUoJI ^q I A-s*. 7 ^3^ 

^ C P- 

4 a /n II d i^LLljuo 7 ^-i-i 4_lc ^a_u 6 A^w 1 7 4_lo^j <JUuJ ^jJ-La-o A AC. (j[l 7^1 7 1 

4 -a-xu.l I 3 tOLjJI 7^ ^ i ^ " Us ^ J^- Lh^ 4 ^.jAil L^_> 

** « 

L^_> ^7/a-tull 4_*_ujJI j\ jl_u ({4-xLqjlJI)) ^^oItC.^1 3^-!^ / 1 7 *C A\ ^ ... L^_» ^ ^o^tiju 

%* 

\ — V J^uJ 1 7 JjLuJI c-t^JI d I (j ac> 7\_iajJI ^j.mi ^1 StSLqJJ JllLo Iaa^ 

** 

. 4, v*^, A.njd^J I 4 j 7 .ln.iJ I ^j£- (. 4 llLaJ ^| 6 7^11 ^Li-iidJ ^-LajG ^Jl 4j7_lnj ^jLj 

4 ,.-\.,ix,i^ 7 4 ALtLk»>a 2 ^^ ^ In a j ^Jl 4 j^ln\ <4 j7aJI oLiAjaXoII 4 mAlL) (7^7 

M 

4_cu\ LaJ I 67 In \ 1 1 a!> I^LlliI 4 I 7 I -v /\ ^Jt> 4 \\ \ /.Al^ II 4 \j U>\ II (JJLfl jl^ ^A^-i L 07 .LoLoj 

' ^ *• 

7jj (Jx - 5 -^-" C 5 -A-I lM 

4Jau ti 1 7 J iH 7 JQ 7 JLJ 4jJJ^ 7 > 07 _j ^aJI t aL^L AjjIj 4xulA 7 _»ACli aj A-flJ 7 

’ ** •* * * 

3 7 . 67 ^ 0 1 1 ^LaAu I ^^vln.,! 4jgj7 n. ,\ 1 1 AjLojI ifl II 4HJ7 In \ I 5 ^%I)Lua 4 j^)Lfl-ia_i 

. /S 7 q 1 1 ^La_ Jj ^ 4 K i^tl 4jj^. 4r\.i.t ,\ pLat^j^JI d StjL^. ^Jx djd-j 



fJUJl jlfLfil 




3 1 ^ a. M t Jt^j ^ P * J I /\ . ^ ** j * ^ 1 1 Ua-Ll ^ Ja ^ <n^j ; 0 — V 3^ th 

« *• 

,i 3 ^jJI 3 "° ^aLa 3 ^ 1 .A </?> o G (jLuJI ^yuLiil 



jrjjfcUl 

( 1^5 L^-J 3 4J_4lC pIjj! 8^)-o (J^l 1 j^SllJl N AAV 4 \ < < i ^3 j*Ji> Ja^a3l 

** 

(3 S^kL^JI 6 Jj& ^x j}_ii 3 .^LxjIj'U 4 t m i U.1 \ 4 II ^J t / 1 >^1 a 4_j^JcG (> 3 5V ^ 

^LaJI ^ 1 j>AJI 3 3 q~ v * 3 I 11 jLuU ^Js.a. s 4jI 4 a ifl ^ (J-c (JjjL^j^JI 

^ p p ^ 

1 2k a^ILo 3^- a jAi ^ Jl J-A-l 33^ Loj3£. 44jJ*!iLajLj -LaLiSjl 3 s5^ <LoLo3 3^~ Q <3 

g 

4-JlJ^^ 4_»jl_la_i O i -v 4O— V JSLrnJl 3 l d~v d-v"v3 dLljj .SpL-iNLI 4_2 s-jj3 

^ ^ 

^33 » A 1 1 j^il^JI ^l^J^II 3^ ^^3 3 ^ a . u o 3 u::v ^- 1 4 _L^Lq 

j^jSH u _<^uj ^till 3 jillj t ^jU=ull ^JLuJI c-.vkllL .(Fhotocathode) 

M 

t ictS.fl SpLu^^JIj 1 ^ a^!Lo 33 ^ 1 1 j^sl^JI 3 ^ .uj “ v^isl ejJajaJLj lo.tTi^p^ (anode) 

** 

^ p 

4x.j) 33 ^ ( ijL^j cuAjj ^ 3 '(Ss^ ^ 11 jUUI 3! 3 ^>jI jJl 3 1 3uu-^ii 

•% ** 

p p 

CjI i-^ iit (JjajaJi 46jLa 3-° ^ fl t <a J pIjJ^I 3^ lA^ ^-U l 3^ ^ jLijJI 3I 

w 

A-lsxaJI 6 Jj 4> . I j) "v \ P-j l_m33^ <A 1 1 J ^3l^Jl 3-° I4 XU 4<jJLuj 

«* 

t a a. »->< !) (jjk SjU. 1 4-fl.^jJl 

n M M 

j/OLlS I a j^3 JM , yj ,4 j3^ju^ 1 CiLi j>SLI)jl ^ 1^-11 4_1L=* 3 ^ 0 dc 3 1 ^ \3 

•* 

3 4a3 j) i-i^ 1 1 t^jSl I Jio 4x.j)\~>ll CjIjKm^I 3 ^ ^ 



a .1 J JX.^ $ 3(3 £ J ^ CjI 3 *^-} (3 ^ ~\ 1 4 4-jljI a\ wh 11 ^>Lfl^!l 



, 4 -ifl ^iJi cj l \-^k iit 1 1 ^ (jjjLujj p j) .< A 1 1 <n^ >. a S 3 <3 3^0 

p ^ 

1 1 jOllJI S ^UsJ t liC-^S j\.x,ulSu pLLiX.[ 3 ^ 

•* 

^jLlJI (J II 3 L^=Sfc. ^-Cu .P 4^>juaj^l^J I 4 t jh vl^sl \ 4 il 4_>^ i\\ 1 1 



d i v > 11 d it ^ tjj 4_udJI d i j lA J 1 



4. u.< u lr> luJLo^ d \ \ j ^ d 0 <jJXju ^ i n L> Lido^^-fl *\ 1 I p^ddl 4*^^cLfl 

" %* 

I j Li 4_i LL> 1 g \a » i ja jjJ! Jx i^j o " n. II JLdJ jy^- -13 

%* 

6 J^J 4_u L\ a ,\ \ 1 1 4 1-n \ IjJ 1 ^xJcudJ 4u Lft^J 1 4ujfl Leu S j * ^ O Lrv^-l I did 4 * m Cu Lj 

\ »t ^ t-\ in II i>° (jl ^ AJJU did ^ ^ Q £_o 

«* 

yuajj ^^J.1 o* j 4 J 1 J=w J-L 1 (3 SjJfc UsJ I O-ujj J Lo j\c J-C^ 

6w Lau oJ il$JL>j-> Lev^o iP^dJl (jl^-ll <j A a a <5 . 4-iA.S Lu-o j Jlu ,^dl 2^^-dJI ^jAa > 

{■ __ ^ c- 

JjJJI dwidl L.cuuj t4_u^-ub CjI Jjj ldS> 4 ujul-o jl^-o ^wljddxxjl j\c ^J^ua 1 1 j-vjluJI 

M 

j£l 4 d 0 -o.fi *J 3 ^I Sjd d 0 Ijd^ Jfil L^_dj_<Ij ^1 d° ^x_)Jlu SjjfcLliJI 

Cj -iu»u I.ouoj i^jjjLdJI Joo jd J jCi LLl I OAdd ^ 6 jd Jl * <i^iN I Jjl^J^jl 

«» 

P^adll 3-1 I (3 1 j-u LaJ I 4 jrv /nflnll (33^ 4 * Ai^jl p^aO 

M 

» . p ^ \ * 

4 I J Jj IdJ I >t IoaU I \yn\ eLi^ O I jLj lo Ldi I »dJ LaA J Lfi_Uud 

. (4->^l iS*TijC\ ^tuld ! I £j Lid dJd^ 

Lo X\ * i .^JoLuJLj j.^i!I CjL^^o ^LLdjl ^_o ^JjLoIIJLj ^^d^Ldll lds> J-du ^j \ o \ 

Ij-LAJ L^_dl3^ ^dLd^ll^ i il <n^.^ll^ .lofl a.. 1 j oLr^^il Jj^\..> 

c 

^_o5 ( 3 ^-d iiLuJI Cul^ l^l^ *4 jj i o ^wL»l 4 \.v i o ^Jol^aL J-C .^dldJI JlC. 

< uLrdl J-C .3 • 6 J-~v J 6 Lx^a. cJ C jU^jII dlj (jLi iljji. S/'-^ CjL^^JsI 

CjI^-^HI Jil ^ 0 \"\ m<a 1 4_jl_id] I 4 jlA Leu 6 jdLuS CjL^.^ 11 jiAi (jru 4-il inli Cut^ I j| 

l^JoUJ! IjLLAJ IL) 

^!d> Ifl \ <3 j-u!u ^ I 4ju-uJ I (^j-^3 ) ^ ^ ^ 4o.au 4_» I 4 II 1 J (j - 1 Lldd I ^ jrLfi I 

W M 

^jC. 4_»^ld I SjuJlC 4-oLi CjLoI (j <«>|^ 4_jA2>LkJ I 4_> tiiiili i.jiiH <> JjSii 

oJ 4ul a-a Cjjl LflJi^ ‘ 6 JX- Llllo 4_>_jdo L^ulc /^Ludul jllol . I 

’ *+ 

C - ^ 

•^' cJdLU ^yuLtuI J-C- L&jj jrO ^daiLaU 

oldl^ ^ I Jd-tL J-C- udflojl d p^jucJ I 4_fiLLs ^ji d^Lduol ^ yLfil 

J-C d_fi 1 ~v iO-^^JI i 33 -Lij^-Uj d_>doJ ^dJI d \ i-Aj^o dJj J ji L, ao.au J 4_il_lcJI 

j\ < 11 1 Lgj Jjl P ^xdll oldlj^ Jjl ^ jrLfll^ .jLfloodJ 4 J 0 < n^d oLck^JsI 

J_c 1 4^ Id 4i_u=uj tPjdxll J_c ^ 3 -d Lj 3^3^ 4iLL Xedxuj d3^3^' 3^ 

M 

J^-Li L 4 J p^jdJI 4-^.^-o (jLi 4 p jpd 1 1 4-^^l,l 4ujlru 1 LLfl^ 4ol .f 

1 * 0 juju Cj Ij-o J XC. / JJ j\J lj 4 dd*u lo j-o ju ^3 d-d 4i L uaLI 4 A 4a^^-o 




p 

^JLaJI ‘ 1 1 



JJjrLll (3 Lj^ j i-o-o 4aa*^ll 3^° ^jl kdal ^dkJ j *4ojIjJ1 3 l^Ld^ 1-^1-^^ < ^ j>, s 5^ , l 
4i lk 3 ^ 9 ^*-^ h oa la ^ l -iA.~wu l_»^ ( . 4aa la j (J-mj ^ A*\ * • • p^jlAJ 1 4x^%aj ^ l o * \ 

Af 3^3jiJl 

(j/Vi .o 1 Ij) o la^a^i-l 1 3-0 p 13-^1 (^u_J^ 4 J- 0 H oLii^a^i ^k-aJI 3 x ^" ij 3 I c^-ij 

iilk 3^ Irwull 3-a^lj ola^ 3 kJ^I 3 I t^Jsl^Jl 3 ^ . 43 Lk ^\ 
t 4JcLjj 43 Hi 3-0 I iilkJI 3-0 3 j 3 ^J )!1 jjiAil 3jj^3JI lilj .3jj*3JI 

‘ 3 jj^ 5 LIHJ <3 Ua 3 ^jj 3 J 1 .Haj Ijlj . ^Kinl l 3-0 s_jj^j 3 ! 3 j 3 v 3 JHI 3 ^f 

iilkJI » * 1 1 ^ ~ / 1 1 ^ J-oLaJI 3-3 lj 4k I mxi «aj^ \ t n » k jjx II 3-'° *— ^-X^l ,*aka~u_u 3-I jS 
iilkJL k > 3 1 3s5j^^*-^ 3^11 3-0 ^jxLiJ SjLc^ .3^343-^-H <<o.>oLj 4 \ < < 1 1 

4jlo^ 3 43 LkJ 1 dl^Loia ^ 1 s j 3 1 H Li to l_3a ^3JJ 4 ju laal I o L-ua L u^ILo^J I 3- 0 

kajJI 431k 3-0 1 4-lojuoX1 3 ^ 3 -^-H 43 Ik Oak I j Li 3^3-*^ ^^Luaa-ol 

43 Ik 4a-ck < wul Ym • i^j-^J) *A 1 1 3j 3^JHJ 4£*^>-a- 43 Lk3 6 Jal^-I I 43lkJ 1 j k*i m 3 

.SjiljJI <^>JI i*LL ^ 

k a J 1 4$3aaJI 43 Lk ^ukiJ 4 Oaj-=J lij 4a 1 3->k <n.ul kjka olaaa^ 

<k^adl 43 Lk 30 43H31 /o^a dJ l ^ k iju 1 1 3 -° I ^ \\cl 4_ij^-uk! 1 O li *3J 

<3'-*-° 3-0 Ip J_> A^LfllLaJ-Q k "V 3-^ 3j? ^^31 3-0 Jj Hfl Pj) i-r^ 1 1 J ^3^3 ^ o k < 1 1 

C- C- P 

3 k Lua JflJS idJj 3-0 .^k-ujJI v_fl^^k^ ^-JJ) ^ 1 1 J^jL3l 6 jli l ^- 4 -^ 0 3 ^-» 

j(3 k .djd_> o-i L j 3 x 1 LoLoa ^jLuk 4 1 xjuLlLI o!o>»^JLj kdJI (j!jl3I ^ 1^1 34 -° 

3 1 s > =fc> 4 lxj 3 K 1 L Oja^j ^^1 -U-ojj .'L-V 3<: <7i II 3 Iki 31o 

•* H 

^ ^ p ^ 

L-U-OJ 6 i ACLojlH 4 k \ 11 1 o 5 -v ^ oL-oj LaUI 3-0 4 1 / < 1 1 / 1 1 3^1 ^ ^ ^ 1 4 \ ,n ol^J-ui ^-au 

3-C J Uu^i I 3s3^ O-i la ^ukij ^J^-kua 3 I 3 ^ A * 4aa 1 1 6j>^lkJI 3 I 

^\alaJ I 4kk-aJ 3^^3 J ^J>alav ^c. 3*1 Hul 3 ijrs O^-oj^II ^-tu^JI ^La_tu| ikda-o 
53 SU. Jj KjIjo lIjI (‘UiiulJI o^4j) 

M 

j £ bJI Jx. ‘CUljj Jx. 

M 

^11 pj j A 1 1 4 x \ ik 3^3^ oLlxA-ikaJI (jA t \ L^jl-o 3 ,3^-3^^ 4a-kj3 O lo~v 
•% 

jLStl ^ 3 ^ t4a^la 3 a 4 .4 win k Lli-o^ I 4 >jU\ll 3-0 ^-ij^aaJ 3^ 

«« — . p c. g ^ ft 

t4-=k.^-o^ ^uaJ^ 4 q \. vo 11 31o d^ada 33^ 3^ iS ^ £ 1 xau Ja-& 4a^-o J-o oL^^-i-ll 3^ 

^a_3h. ^ I — ^Ij3i 6 JX- lafe^k^ 4a»- ^-o 4 ^ i-!w 3 ^Iiaaa j3 Ja^-fl 33^ 3^ 4ilk 3^ ^1^3 

3-o la-kaJ «L^-oL^aJI ^xaa » 4~\C lk 3^^ ‘33^-3^^ (j^ola a LodiX Ja Ja-Cj^ .oljjLi 6 JX- 



YoY 




4. t w iiil I 4_i 1 j ^ 4 .vn^J I 4 I 




KE is ~\ a 1 1 I 4_a LL> 4.5'bJ-JtJLi ^ , »* > *1 Jfr.ii'i V JSLc 

pi * q ll ^ ^ jjLijLci A, B tJ^iLuJI & j) 'A 1 1 jjjj J 4<^JI ijaLla 

.jjj^Jl Thr 



p ^ ^ P 

^ 4 -d-^= fc 

p ^ p 

ic^vxi T^Ct i 4_C^p-UJ ^ l j -V 77 ^| 4 pi U> 1 1 ) JLC Tj^SLxtJJ dJ Jj 4-j^| 4 M i i il 1 1 4 !jU\H 4_J 
4nn 4-laflj j\c 1 ^ <rO»l <<-ru d ^_> Jdfi Jj^j^iJI 4JfiLlc> ^jl J_C 1 v Jula > I ^ • p ^j-4xII 

C- 

. SjfiLicJI 7 ^-g 4_<ojjx Jj^Li jl Jj *iJ 4-tnfl\ ^Lfl dJUj 

^ £ £ £ 

.^j^JlII <LuJ^_fi J L>7 .i p^xdJI p^Ll^cCLo! Jlc 4jjl dllA t^Jfil^JI dj 

^jJ I 4jl 5 l^c:^jj^iJ I j^-ua.1 \ t_i i ~v7 4_ijb»JI ilj^l £)Jj5s (Jj-o 

«» 

4-lxqJ>JI SyviLli 1 $A t Sj^j-^xII i a \7 1 \ j CjJ^xI IjLfi . 4 j l flSU I 4 _l5 Lxj p^-uixll 

4_Lax-uO 4 \ A\ t a \ 1 1 -V v 1 1 Ijj Lol .4jja^il 5j^-i^xJI (JLC. (J mfi t4_iauLlll 

. lx.fl.ll I pjjJ.fi 4j pJLsiil y\£. d "* ^ 4 r_j t U II 5jj) 1 1 jfl tVw*»Q tp^ixll 

1 fll fl \ £-XCXXJlJ IsLfljJI IjjJ < J\ Jlju£> jljioj 4J1 M ^ pi % \ [~\ p>^J Ijlj 

L^J 5 jLj^j^ .pJL*II 6 J J ^ 1 1 Sj^uxU JUJI ^JXjUJI jUo)!l J lljLuiXxl 

g & 

jjLC. (J-u£X4xj j Lie: Ua p Lua_a^^ I ^_lloj 1 [ Ja Lfl_lJ I j\ \ \ 1 1 J JjlJ I I jjfc pjj-Q ^-xaJLj 

^j^j^flJl p^ai-LiCixal 4»LxfiU pj^[ pjxxuj ,V—V (J^_ttJl <4 ujL^jJI Sjjp^xil 

. Lxjju J lx& toy^jjs 4_fiUo (*jl t4,V 11/1 4Kq\ j\c 

f 1 ^ ^ ^ ^ 

yG Ij 4 J 0 iiil^j 6AA 4 jjj^aA 1I ((4_flj ta lflJ!)) 4_3 UJuLx! jy4>- 1 p^ojlj J ^Jajj 

«• 

CjLc.ljt-A7.tj L^jIj C^xj ^ 4jlJlXajjJI 4_3lJu'J I ^1 Jt ajuJ ^lqaoj Lxl I cLlj • Tj^jj-a^Sl 



YOT 




t- 

^JL*JI cjJ>a -i m j Hjs 1 




3 d iAi A" L I qL> jjx. . 4_i^ Ijx. j..q J 1 jj) is \ II jj ^_ lu3 4_xjLuol^».I^ \ -\ “> 1 1 :V-V 

V • • • (_^) N V • • • (*_») X • • • (I) J^U3 SjLj 

U^[i) U3^3^ VA (j) (— *) Vo ... . (j) 



y £ 

•(jjj ^»J>H -o 

4$ 

. oLj jAxj ((jj^3» (Ij^. jyjuo^i ^-3*3^ Jj-L^ L^J 4 \ <n 

%* M 

4 a../n^l I (_jl^ 4 _u»a_luJI 4 Jt I 4_lo_cu I i c iaS II 4-^. i i-> oLj^yllJ^JI Jjl jU 

(JjLi 4-\Jcj j 4 \ \ \ /ii 1 1 4 x. /.n^j I 4^.^o <3^ . 1 ts\ > 1 4 \\ \ mil 

^1 3^3 I (jl .Jil jiJ! islla ^1 11 a \ x .jljlij'^ll dJU 4 C\\ (jjjrLlI 

m 

4 \ ni GjJI jJjLLlI 8 jS ^l.-\i^JLr>l JlLo £_A 4 3^jjCU 

iJjLsl Hsj) 41^^. 4 ua^ > >1 <>i-y 0^3 . 4->jLe ^JjLlL 

t^i.1 ^jj^Q -X. \1 ^g\ Jio I ' Ij-A 3 ^ 1 (^A-U jlj < ( J-3LJ La i<a 1 nifll >\ m 

iJSJI iojLualll ol ft ,.., ? ll iilLj, iiKJI SS^JI <> J£ Jx l&liJI -i. 

v* • 

•(oj^^b abb^O 

£j I yG 111 1 : 4 _ls J 1 ^ Lie LLa p j)</^ll 4_i^.^l 1 4 x i \1^1 1 Jlc La jG 1 J I j La j 

SjjaLIs) j j) v^vll oIjGL^ ( cjLeLlfl <3 (jl^-1^1 ^je ilG^c. La^^ 4JllHll 

. >1 UnS" y.Nl olylLj^ ^ . \ \ ^ 11 -*ljj^ j ^ ^ JjLoj Jj pLj_i*U 3 j j •s. 1 1 J'Ulll » )Ll 3 

3 I 4. a lQ j t (jLil>^l 6 Lrl> I ( JsX. LiJ^ae ^ 1 1 j"n p^julll CjL ^.^0 3 ^ iT* ^lll) 

%% 

t^llJl ^IjUl ^ jGc 1 L> ^1 4x.^pou dl^)- 2 fcl> ^jUJl t'jyjuri} I 



Yo£ 






4 n t mil 4jL^jj 4 j_oAJI 4 t J U . 1 1 



I 4 K p 4 \ in \ 4_>^) lc\j 1.1 S^-qJI ^ (J-&A 1 I j>U3Jlj 

c. „ 9 a A 9 

mm r ^ 0 © 

4^^il 4j^lij t jxiLtul (JlC i5jj iZxz*j-Jj ^ 1 J->-v Q <o Q j>-&l 

/■ ^ 

v_jjU^ . 4LA x^ Cj3&=3 33*^3** 0^ Ij£-<*5 

M 

i c- 1 t o I ^ ^LjojI £-a 4 s t n a 4 fl ud.\ ^jlol * a > 3 -* '4-1 1 4Jmua 

t, I (3^ ^>Jl ^_.A Ir^J I ^JlX^ .LoLgj 1 i Q lV\,^ 4»Lub^fl ^ j 

£j) H L^j cJ^Ck-JU ^jJI 4jLj^J£x]|) £ j) It jLmJal *--0 ^j5L<Iu Jjlol * A > 3- J 4-ll 

M ^ *• 

f- M M / ^ 

LuuJ 1 ju^l tiUj ^Juc. jjlc. 444 J 3 .LoLoj 4j>.^11 4„i i^>^i ^J_loj * (>=*' Jl 0^-° c> 

C.XAJLJ LcuJuJ 4j^Jcij t ) j 1 -A *1 1 1 ^Cju i ^y0 ^Li 4 j^Lj JjLllL JU JjLj 

£jLujJI ^.jpJI ^Ijj^JLluI Jl f^ya 4 t lc.j *4^.^!! 4_>^iV> ^L»l 4 j^Lj 3 ^-ta'-ll 

.4a^J)ll dJo^JI Ja-I j> S^L^xU ^ yyuS'l I f^yd 

p f ^ p ^ 

I C)^"^ ^ 1 (3 ^ ‘ 4x^ jJj^q uU £ ^.t^oJJ I 4_j I 4 IJ 1 3 j I l aj jii^ 

^ M % " ^ ** ** ^ 1 

<JJj (4_OjJ_flJl) 4 ri.wnrv II £-0 ^1 4x_^-U 1 £-0 ^j\ Pj)iAl I 

4 <C\ A < 1 1 •% 1 1^ 4x ^1 1 J^ L>^ l | I^J I 3^5 • 1 4_l1aJs I 4 ^ ^ J I ^J, V </*y Lfl-> ^Jlc 

^ p 4 

^^3 i f *4*4 j^JI aIjL^JLujI Jl ^3-°^ . 1 Q- J UaLujI Lxuklj-aJ Jsxujj 

t Jjlj Lq-lA LqS[^ JliL J . I ZT = ( H f ) 4q 1 U» i_tl iifv I 4 4 4juuaLk. 

.4_uxa^uj_ 2W 4 > .^vLL t4^j^JI 4_jlX^ _*l 411 ^ I A 4a^.j^ 1I (J^-la ^ I xul I 3 -0 



^jdJIs iiKII^SjdJISI^ 



^ ^-s^jlJI ^LiiJI 3 CJ^ ^3 4 a /n S 1 1 j\£* Lla^_^ Sj jJI 4 aK ^ Ijuo 

. , P 

3jjUI 4^Joj^i_cujj Jl ^Luoix^j CmJI J'j^ p 'j>" Jl 

Jl U^, w ai ^ 6 ^? ^>33^ ‘>*-^1 ^'3^' Jl oj <n o3 3 ^-cj SjLLI 3 I I ji^cl 

4 JU. >i-u^l Jl J-uo3 4 jL^- 1]I 3 ‘Ij^ J-*-^l Jl ‘j-*-^=>l 

jLflAl! J^L5 j\£* 43 ^- J[ J-^^xj j \c.j i3Jj 3-*° i ^ a \ in 5 1 5 jLcJJ 

M 

J-3LJ Ji^l 61 AA ^-jLo^^JI ^£.IjJlJI Ja JJX , 4XJ-AU.fl.jjJ 4j *^l_ 2 h- 3-° 

M 

6 Aj4j 3 • 4_a I 4_fl-LuliJI 3^- 4 _>jJL-lu 6Jxux 5 3 ^ /M 4^^o- 4»» ^ "S. J^ 

.^Lxtuj^l 4a^uLuj'!ill jl s Jll ^--o 4 v"^q toJAJI 3 -0 -I^Q- Q ^1^1 4 jcjj I iSj^-xll 

dLui 3^ lj r '-^-l t— fllj^x.^11 ^3 t > A • A 4 \ < n 0 * I lx ij\ 1 1 >a t^Cl Li 

M W 

L-A4^)-*JI 1 (] l£ ill ' Lqjj J> v^~" j , 4 _> d .^>1 II l^jljj dj I 4 I 0 ijl^i .1 i^yQ Ijj^ 

^3 a I 0^- AJ (( 03^3 CjliUoA)) ^jjd j \ JLua J-iC 4_> ^JjdCi i-> Lqjj^ ^j-oLxJI 



Too 




p 

cjjA ^ w i i 



jjLual 4jl Jx- P(_£j-=dl u_L»jJtJ I, J^Ll\ j£jj=d CjIjJ £-a 

d^Jj^ d*° pill p^Jjs. . ( ^/ViC- SjLo Sj^j'ddtj (jxvjj) 6jHl d^ 

«* 

d^1 ^ X 1 .J. 1 LA i \ x \ Cvi.-a.vl ^IiJl jl^ll 6Jj5>j .j^ <<^^1 yd Sjj^ d^a^j^jfl 11 d*° 

%* 

p 

(J-vrv^ d*^ a > CH 5 ^ 1 1 C- JJ 1 v^N CM d*^ a > CjL^jII (jl d*° jx£.jJL>^ .ol^j^Q 
iLli j^c ^jjuLoj^II d L^jIjJj j%^Ll*Jli <oljjJl d* 0 L^Lj^Lo J[ cjldij^JI 

ill! jl d-^ddJ 



. A-l All. 
1 - 



<5 jLaJJ d \ j -v 1 1 d*C j ^ 1 1 4jjl-\|> d). Cjldij^JI^ CjIj HI 4^j^dl ^ j^-Q-a 

^-ujIiJI ^jiLlI pldil ^jSLoll yd ^ v.iol j .pL>3 iq 11 ^uLtol £^j-a c L^J I jL jl>5)llj 

ya jix.no d Cilj J-11 jUaxI ^-0-~>j . Cj llj 1 j Ciljj-11 ^..^..^ j-s ji£ jdx. 

4_uaj)d1^ t Jjlnll d* 0 ljLa» S j\_i_uo . £j Loj J\.jjiS±S)l 1 

jl Jaii 5jj J-c jl^il y& AajJLux^} Vo£ C5J^ 

M < •* 

i^y ^ " d5 dj^v^Jj^-vxJ 1 cjlg->3^-lLfl 1 <_ xil^JI d-^d wp^j^Jl (3 oljdll y& (Jglfl 

% p ^ p 

J-oUJI d jl P^jj^Jl d C)ljj-11 .oljjJI y$ 6AC jl Cjlga (JlC- 

" w ** ' 

t 4j j 1 j^J 1 4 _xj 1 j_mJu! 1 4^ jjxJ I yc. dJ Sj c_vlilj jj t X\ ( Jl X- Ifl.iAjt i 4_u j L*. 
Ja_»ljrdl (j^y y~* iSjjJba i4-jjL>j-fl3 4jjl_fl^a p 1 jj >.1 (^/vaII y&j . 1 (j \ m Lo_vfl J^_i 1 y~ij 

djd^-ll ^wi^i-gu) j/ta I ill £-a 1 ^ jJ~\X \ ic^lll Ciljj-11 l^vJ^ ((JlSjII djdjJl))^ 

^J-ji_£l 11 dlin.ll <2 j 1 ^-ubl^JI yd d^-1,5 < ^LE_sLuj y > dl 1 vdl ]r\\. II y^ 

. UIlLa y\ jjU 

SjUI y\ ^jxiIaJI ^Jsl ^3-r* dvC-lj ^|1 A f\ ) 

y\ a^l ji \A C \'\ 4_Uu (Ji^JiJI U-l 

*» 

^aJLc (^lj dJj l]^- 3 ^ ^ 4 ^-vl> I4J 1 ^ iitfl > Sjjjl 

p ^ p 

dl J ^ d& S j jJ 1 d 1 — 4 \fl >d-^ Idui jiu..u 1 d^X- — i _dd_vfl JL> 

«• 

d 1 >-i-> d^ d -1-0 ^ 1 ^ j)(j fl 1 1 d" 0 ^ (Jda j 1 0l\ 1 1 Jj LflJ I j\jL. t^A 1 1 1 * x 1 1 ^ 1 1 

.4«u1^a 4 v\ s SjdU ds^ -1 

l^J l(j <nflj olj jjl d^ Cy* d^dvll 4_uald 4 _vaa 1 L$J t gvK.11 4_tu1jJ cdlS> 

«* 

I Ct.^v.r> d *^ A - j-dc ^ ,„Hjl dj-^-l 1 f-l^l JJ) \ri\W d 4jld Cv.2k...v.i^ I j t4dilj 4du 

oljL^u^l ^Lv,r^ j <oljj .4xjdLo d^^ pj i^rv.> (J^ux \\ jl^ll (J * ^■ ) < ^- i - iJO lll1 



y^yi \ 1 1 4x.jdLo dt?^^ cii ‘-" vA vt ^1 ^ j-^11 1«ld) d^ jjdjgl 1 d-^° 4 _i_juuLi11 

• A — V d^dujl d «v SlJoJI 4glx. d-ldvj Lo ^1 



YoA 




4 j.u m} 



^^3 



4_lo£JI 4j JaoJl 




a \ In J| ni'H d Ui /m!^ i \ i-^» 1 1 Jjjq £ "»>'nn . k fijJa p^jloJ) ' ~ C\Ji± \ :A-V J^u, 

-k_> Ju JLc l^J-^ 2 >. ni.> t ( o I J j jL ) (jtjJSlt <> 



Ijjlj-a. I ^ ^ ^j*\ & i*a iL^iula ^4 -LI^lj SjLII J » ^ 1 ^ r j) ^ <JjLxu^ dll& 

S t s*" 

J^u l a l-i w,n~ jl Lg-s_>^- ^Ala u^jJj SjL>*. 

*» 

^ \ uV\l p j) <40 * j\ o i ^1 t4_>jL*JI <JLxJI (3 J^^j Loj3c. la-l^LL , 1 1 JLc. 

J-C. itoLoj 6 J-fl * o L$-jl (£jr* ‘ — jl^i.1 -Ll-lu_>I i 4_luI^J j\C-^ .4jjJLlo 

d a_u-uJc>1 ** II 4_>^ jJA \ ! I JjjJjjaj dLlj j\^ull£lj J^Loj IjjJJ 0 _l^v Jo dL> I Jo oX,^Jl 



*J- 






6jJ jl jl \*ifcl o i <6j)^ fill pj < «7)1 4,.mfllio Sx£- iLjul Lo£!j 
ljl^ t 4x. yLLQ 4.1.UI o CjI J J jr\-» i^j 3-> J 1 1 (JLc. 6jjU <Lu Cj Jo JJC. JLc. 

iflUa Jj d_U^)^*\ 1 1 d-fl llrJ 1 ^| 4_) diLLJI J A JjLuj^ 4 loi til 1 ^j > 

^oLa^JI JJjrUl J| _/\_LL_> J_1 Ji l^J d IxujJo LdJt ^ CjL>^-0 £-CUJuiJ Lg_jtj8 4_i^AjL^XQ 



JlJI I3-& 3 ‘SjLo (_£ I i, 4iJr> 3 4,fl l*\^v 1 1 jl^l jjr, jOlj^ jjjULld 
(^,.t in\ II p j)lo> mil XcLIjlj 5 t 6 ^*Ul 3 ((SjIjlLI^)) jXail 4 fl U-vll 

Cjjl JLflJ^ . l^j I ^ Inj <7 uj |u (^jJI 4 ,\ IcliJIj p J^J (jjLiAjjUll Jwir JLc. 

ijlj <Ul J[ .(^.JjAt^JI 6^3 iJr> iSijjjJLl i fll .vlr^^jl J^xLldl 4_ixil j J 

* 

.((J^ ^jLu , \ \Slxa (Jii-o 6 )) Jj^SLj jl J_j Sjj 

J*' ^jUUI Ja jjc. lj-> j>jam,.«. 1I jJLlI 4_>lj_»^ *^ujIjJI j jJJI 4_»l_^LL) 

J -v"> CjIj 3JI jl 4_LuljjJI C.l\ 1 > i±P 2 •SjjJI 4 l\ \ CjLojIaII (jA 9\ Jc t ^ n !*%."> 

SjjfcLLkJI 4 -luIjJ Jo 4 3^ Jp Lj^fLij 1 3 .<LxJL*u_9 4jj>.^o 4_u^^ CjII^-Lu J_C 

(((JjuCiAjj)) jl J<Lcdl Jo 4-jl^ iIj LLj ^ I 4-JLuJI CjLI^AII jl * 4^^Lda^ J^5l 1 1 
J^j Jo 4..a>,.la L a^LLoC-I J^_o_> 6j 3JI jl Jtu-o^3a 1 ^ Q ^ - s j^’ u*- 



rov 



f- 





U* Jt ^ 

ciUj !^/lj S^jJI 3 4j_>Ij Sl^jJI^ t j iJ^_ujj C^Luioj (jl 3-0 ^i.^>JL»j 

( j_c Sl^jJI ij^-^- ^ 1 1*^ jljll Jj>-^..j ol j-gLjJ! jlxfl^Q-tu 

•X4* l^l 



4jua^Jslj 4.1 j5v 1 1 4 fl 1 1 « d « U 5 I L 3 u-j-ujJI Cj ^1 1^ 

•% 

P ^ f' ^ 

<jl J^) O-tAU^I <1 jaA^L ^J-qjcj ^£J-II lAl 1 *-l I O-ul dlJj *-ajj .4 jr?h h\ 1 1 

M W 

dJ j {j* ^c^JLij .J>^>il j jSj^j ‘£jL* 3 -a^ ^J£S!I J-c SjUl 

3 ^ H I»1a (jl ^-L^j CjljjJJ 4jkjLi^^JI 4j£^.i^JI (_^I^XJI^ 4 oj1 >a II (j-oljXJI <jli 

.SjUl jx^» <j-o *3^> £jliJI 

£ 

^Ju ~jU (_jjjLlu 1 ^jJI tSjjJJ Jlxll g jj)-a vll jj^ij jj ^ 3Lsl jjjS^ 

SjAJI il£ f&ju* :^jl Jl iX^U 4JUJI icMI oUxillil (J^jlq J 

4oj^£^ 4-A-^.ii) 1 4j^j^ I <S ,\ ^ .SjjJI 3 ^-A-CULl | j\-Xju?> 

t^-&> *SjLll ^Ja S j^Xus^i 3 >-a JJ£. SljJAl .4_xrv^A 

<G^AJI 4jJLlo 1 JdC vllLuk^ .4 _l1Luj 4_lj^^*\ <jW (Ja^v \ 1 ^ \ a 

6 l^jJ 1 J^Sfc Cj Lj ^ I dJ^^Xj . 5 l^lJ I (J-X 1 J 4 jj^^J, I 4j^, mJJ I ^ J-xll La Laj ^ Lola 

" ♦* ^ 

iA w II L^jIjI^ia 3 ‘ L^-» JU\ i^L i^JI (jUflLV \ 4j^1 iO \ \ O^ij-A 3 

^ •* 

(S3^ C5 ^ 4j^ L iinJ I CjIjI J-aII 4, v uuI 1 . i jL^-lJ 1 (^^5 (jl *^j| i ^J-LO-ZlI Jl 

%% 

^ / . \~. =** 

4 % auaAs 4X. j}A.y~A JlA 6 jX 1I <j^-l ^ \ a a..^ .^(jxijLuJI J-^q II 4a_ijL*. jj-o *^ldj 

4.1 S5v 1 1 jIjlLo 3 3-^ CjljjJl (j-Q 4 Cj>mU (jo JL.ur^Jl 1— . 6j < a 

^^j^-ll J \ ^ II ijLafc. .CjljldJJ 3 CjLjjj^J)JI Sl^lJI 4 \ ^ Jlij 

«% 

jj <5ljUI jjJj d^lj 
.(jA-^^d-i^JI ^J^aj S— V J^-ilJI . I j5v..A^ 

4j 1 . 6^)j) u~\ ILi ^ ^/A_5-LI ^ (3 dJIXA dJJj (^ J ° s 3 

4a^ va*' &L^3l ^-»_» 4j^l ^jLtxjLiA .5-^ ^jldJI . Ij)-^ 



f 



YoA 




4jju_4iJI j 4 4jj-LVJI 



j^') ^jLlluII J_» 3 *44.1 <n lKl \ * II 4 _q Ia,i-lJ LLflj . jlj n"i /nix 

iji^jji j J UT^ ^ 4.5 Ua £-ua_> 3 ' ^4x.jLjjlLo 4ju»^^ 4^a> ni 

«* 

■ SI^JI j -ks-uu (^la. jjJj (j! uaj 
3 ^° • , * N 3 !j^». ^^JLXauJ jjj ((ijl^JI < 3 » dllj Jjl ulil m-\ II CaIjlJ J-Sj 

3 I 4 cil J ^j-O [3 • Jd da*J 3 I difc I 4 .jU^XI Lj 4 4 -iJ ID 1 3-° 

4_la jjj l^j O * aj -1 I t 0 t U> 1 1 ^Jlco 3 t dll j O J-z*. ^JLa. t c- q -A.I I 4 Aj i^J i^jp«u 2 fcJL 1 t 3 ilal 1 

c-j^ac. 4_> 4 (3 ^ Lc^ t jj^ij jj g jj^Ys dUU^ .Sjllll oba 

. 3 yiln-v 
%* 

P ^ c. ^ 

3^ JjIj 4-laj^^-jJI 4uJjl (^jLi ^ Jq-xxIj 4_Li_Lj^ll ^J^l.iall ^j-o ^X.^JLj^ 

cj 1 — 4jliJ 1 J^j 3 -^-* d^b ,4-j.a Jl J_=». 3 J^l ,-ilfc^l JLC 3l^j-ll 3 Sj'lN 4j^ 

I 33 IJ jplAo 4 4 jSljLc JLC ^ *V ^ V 4.j ii> dj^^O jj *-a jJaQJLJ 3 ^ (£<111 g^-J^^dJl 
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j 3-^3 (J l dH Ls 4_a K d >i ^ m II 1 <u > ~v^ ,^\0— V ni ^ 

j j*i i 4^^2 ij^ i^is^n iii^ji oi j jjJotiLi (3^ 

<d) I jLulo SI^aJI JJU J_C (J^flJL^a ilu d q U^lj d > i ^v, in II JjLfl ^ wi-J-J 

LqLoj clLlj 4_j j-1^j uj m^ll 1 1 

■ 4a 1 "k. <n 1 1 4 j^Iaj ^jjC. LoLoj ^ _a l~iL^k, fi ^ i ^ H S^jJ 4 j_ujaJLi 

4_iiu a>J .Sl^dJI Jj-Q 1\ "V- Ijul^a ^j^jrl^J^ll Jjl jJaIj-O JldAdfc.1 cJLiA 

Jjl d \ <u <J^-1 -iXk.1^ duua^il I (J^l I dXk. y\J»juS |JI QJ -yl iJLIA ^j\ 

i-U^blj Jj i I J-Jl I Ox^»» j (J l-dj-2k» 1 d \*C \ iSl^xll ^Jxd 4-flLuJLd JlC 

6^’^Lc^ . J-iLu2 ^ulo-Ll^JI (3 4 jJ-QJlJI ^y£> 1 J^-d ^y!L^. ijSLu^J 

4..i5l.dJs I d_a LkJ 1 oLj ^Iuiaj dJaxSji.1 c-A^_uJLfl 0 — V J51„<7 l. 1 I ^t-jubxi Lq^ <tiLlj ^Jlc 
djjLfld I JLox=h.l Clvxa. 4-Llxld ! l^J La Ixllc dx. j^\7l I 

.Sl^lll Ulo3 d_fl_u£a'^LL I ^Jolxllx 

-CibUkl jl ^ul iJ^c L^° L)^-d3j 

i (J Lox^^l I dxv ^-q I JjLxujj Li^ . d UJ I dx Ltda I _/Ls I (Jjj I j_La JjX L^Jj Ixxj Jj 1 j^j 

La JxC. S^)jJI ^3 d r.^1 ,ima d -v -v.j Lxq d v ^ *C dxx_<ii jL^xl (JLax^l »,_jLai^. ^^dl.1 

P 

ciJlxA ^1 ^y_A > ) l ./..n.r’k., 1 1 d \~ \j) .^jA-Ad d ol Ln ^jIulQ (3 



YV^ 




c- 

^JLaJI in 




Ijljxj J!uaj i .43^1111 jLiu^jl (l^ . JxflJI 5^>jJ <LLa3^x-L1 4 a t~*C II Q 0-V ^JSLuj 

_LlC 4-i K. 1 1 ilx^i I 4_fl L£J 1 ) . 4x. j^Wi I 4 __i_clS>J I J I JX-jU 4 a l~ •>. n *. \ a 4 J I Q ^ a 

p P ^ P 

■ al J 4 * 0 \ 1 1 1 1 ^A-aj . 6'^Lc.I «^)ljJJ)) (_jxl£LjJ ^Jixj 

« ‘ *V v 1.1 .Jj e>Q QaL> ' (3 ^ »” f3) oljlj-0 Qc 

(.Quantum Physics, New York, John Wiley & Sons 1974 



rvr 




d n wul | d_J 1 ^ \j 4_LA^J 1 4 i jlA 1 1 1 

d » /.I 1 U .1 t 11 iflLkJl c^l * ~ 4 v 1c. ^ 4 \ \^ ^ *C 1 1 d \"v /m 11 d 1 ./\-v ^ 

d q! i-\ H 4_i_>.l_j ^yd CjjLj jljilfl I V*C A'J 

./*-*-» LoJdX. jlku (jl ^ 1 , * m^U (. k \*\ ^ g Q \ Jjl \ irw\ ^^>0 

sSh ^ jJI Cxfl 3 .ll .^jjal 4-SUo jlco ^ j ^JLC .1 (S^ J 1 -^-° 4-*-£^a 

** «» •» 

(3 4j| (J^flJI ^LxLi 4_fl LL j ilLa. ^-C . I 4JaLLj ilU ^yd ^^jr\^J^JI 

^3^3 3 ajl 11 ^JLj J 1 n\ -^ 1 I oL^y) (£ 1 tCjja^Jl jufl.i (3 ^jJLa* 

4Jl^iL J 3 33 d_J 1 -»- 1 u L uj-s>. dc .3 . jna \ 1 1 {.Qu^m 4 k ,7,1 

3 aj-^* 3 -aJJ /^jjj j*Jl J\_i jjiJ I ^jc. jy*-> J jJaJI Jjl , \^k\ &!ut> £. i^Jj ijjjJ^-o 

4^1 ,<iir?w (3^°^ (.5^^ JJ J*-H LiLaj ^^Lixu JJ j^aJI I j_& Jya j ^1 4 a i fl. i I 

JJ 3 J 3 1 S^SLfi Lu jllj O L> I inaJI * 33^-1 30 UJI cJll!l 3 O 3 JJI 3^0 

.( 33 ^ I j-o 1 , a (g i^q <( 3 lx. j LjucxIj » iSLLaJt ^jJLi. jjx. 4 ^ 3 x 1 

*.4-la^^£JI qL> J.aJ.j.11 ^4jl-luJI i^_5l^J1 5 J in 11 3 I * jLxjll^j I ir\ il oLixda LtjJI 

S 3 SLC 3 ,<x\x \ >11 4 iQ il^fc 1 1 1 -^ 1 -v-sJ I ^3 La nt j j Jfl Jd ^jjaLJ <JLC. SjjLS ^^iVxl I 3 IJ 

(JLalj^JI cj^ ^3 ^1 4 q \\ ->k 1 1 pLflLAj^!l j^julcG ttillj jJlc. 

«« 

JjcjI 4-I^Lujulj clijj . JA Lilli i Q vloJ I (3 L^ljj ju ^ (] 1,i ~J 4JuJuxa 4 ^LLd oL) y XJJJUd lA^ 

. 4^o J_ 0 j jjl j^j <j jJr^Vl ^jxi.i (_^l Jya 

** H w •* 

4^cuJLfiJI 4jj-LijJl <3 i^C.) ^jjjLloI jjLc Ci 1 % j! ^1 4x.j^*rJsl 4.ux^JI jljxi^l 

M ** 

JSUUIj J-aJ I jJcJ I ( jLc I 4 x^a 1J,I oLxlWtll Jya ^ ^ a-iia oLiu 

jL^cJJ jLsljI 4Ja'^L!a_> 4_i aa 3 j_a 4 ,t J I JX: I 4 j'^Lj dlLlA^ ,4.K-i,ni I ^3 ^ggji.U.^-11 

** ** 

J>J-> (jlj^jJI SjLc £“^J 4Jr> \ <n i 11 4_»jJijJI j 

4.JlA^J I jljX^I Jlo3 .^15 4 M i x i Lxi£[ xia J^}\ <3 ^ x/oLLq x^j^jr^J^Ll 

J_fi 41 jLj t L^JLoa^j 4 \ v.3>. ,o 4 K <n ^ J Lg_Jc JaLflL^JI 4\ v ».o 0 1 1^5> 

jljx:^!l Jjl xtiilj ^yd . ^ydJL.±uud (£±a olj l Id Q Qi.ui.i. 1 ^ Sj>_u^Lo l^J 



Lij sZjIj^Lj * ai }3 ■^ a - UM ^ n 1 1 L^_i^ I jjiiuju I jj jaJI 4.a.1~ ^ ^ la-> «^jLu^jJI» 6^aUo 

^ Li^g Lu i <o JJ A-ll 3 3 ^^.jLu-ujj d IA-s. lit 3 jl A 0 o > > a l~ ^ a JJ_p l «a j I 

P ^ ^ ^ ^ c- 

(jl JjJ-a-ij iLoLoj y^ujJk! 4_Lfl ia > id > p Li J a dJLz». 3 ly-J I j lA "j (Ad^^y -uJ -ll 3 lA- 4 

6Jdk 3 JJjJj il_^£.Jya Ulx. I j\.h.LS^i j!> JiC. ^_<auAiJ .d lA-v 111 3 J*^ 8 jJ-5_» /j i Q 1~ A ^ J^ljjjj LaJ yS\ 

t ^ P f- 

6 jjLi-LI ^-4LXUJ (iu ^ 1^5 ^jjl^JI 6^g-=»J I J_ill ^J - U-Q-J ^J^i-Liu JJjj jj 2> ilL^Jl 

.heterodyning 



rvr 



fJUJ! 0^3^ 



Cj I J-g-^3 ^ I ^3-^ 1 O -0 1 ^ JP JlaA ^! (j5-$-$ < 4..^.>:a i£> J I JX- 1 L$g 1 ^Cj-1 Li 1 4-ua^J I 

*» 

4J U. Jj . 4Jaj) fl a Cj Llx^J 6 jJu&Ia ^xfl < > \ /n n. 1 ^ J-aJLmJ ^Jj 4 4Jaj) fl.-^-d £j lg 

j I J fl ifi^J-Ll 4-jJ^JI 4JaLk.ll OL^JI 6 j_& (4joa-t-ujJI J/g^J J ifl II 6jJ 



Jya *.4_>^ljJl 4^^_aJI 4gja^ (> J!Lg_) ^£jJI 4 _oJLgJJ Jg*1^ 4 4_>^lj-ll 4^j^JI 4gg\£ 

«• 

jjlj jkLill 1 . \ aj 4 I 4g^J I jl JX.^11 CjI J CjL^.jJ. 1 ^ug-ag 4 Ji 1 (Jygj /;! 

^ ■ ^3 '3 .(J_»l^io i^J^wOjj ixu^l^i. J1 ^ J^ja l Li Jgl^lj-I*! (^JiLo 3 J) (j In 11 <3 1 I JLgJuoJ^I 

&l vq II i 6 v k * ~ ^gJI gglllll ^Luj^I (^ 3 L> a^JI pL» 3 -^ L)^ klj 

1 j /ax L> Lo£ t4^JLu^ <u£w^JI c.1 \j iq II 3I 1 ^ i& o-u ^jJI 4jLLl 111 ^3 4giw4£JI 

m* 

<( J i*nfl II Ijjfc 4_ii Jj (J jJJj 



(_£ jJI - n > 4-iLLJ I ^JLC 4 \ J±i \L>i\^ll ol j-GLIJI ^jl ^jJd ^jCjJLij 

p 

j, O a \ <0 ^gJ I ^g*g j \ L 4_d».^1 4 .1*^ ■> a K- il I 4_>j In a.1 I <3 4 \ 1 i<o I O <u t I 4 _JJ)Jl 1 I 4^^aJ L> 

CjH /<!% II pl^g^j ^LS lj£k>J .CjI 4 Lv\ 1 I ililj ^ ,\ a laj 4 j)Ls 4 4-1 1 Jail 

^L5 I j^_j 4 ^ 1 1^-> Ujl >=^l jJjLxII L)^ 4 ^ Q \ 1 1 

W w 

^Ij3klxij^ 4 \jJSL>^J I CjLl1j_JI JX_fl jjJj ^J-C *O^^J" 3fc 'l3 wlLiJ^a-xjj L^_i 

.4-i^.^w.Al 1 £_jQ jLuxo lJ-J)- 1 ^^- 1 ^ CjIj J- 11 J^J 4-jjAa_> 

«« 

t^A-g LL)Jj>.^^ .LxjjJ *A <n^ j^_s ^ J^-cu ^J-C. 4 \ \ i 1 1 JgLiLii^JI Lfr i.fl CjX^J 4-LLiA-o i*H" 

jll j ^g J-flJ 4 (J^ {J-^3 ‘ Cj'i! LaJ I 6 JJb *q 1 j^-5 4g^-Lg ^ I , \ A m 1 J^-cg c_ 

i^ill ^J-aJI ^jl gag l kj& j-ojJj j-Ju 4->^,la-> Q^Jal Jjcj ln.fl.fl 

J-C 4gli 40J-XX 1 L^g 0^ iSjgi-oj 4 j^j u* 

4 ^aigj^JI jj) <^ci fl 1 1 L )^\3 m J3 I J-A> Jjjo. > fl LflTiJ ^j I I 6^3-i 4 gjJsaj gfl^La. 

4* 

^-o ^iuojg ^1 ^ag J^^/vJu 4_a« 4 J J Lx^o /j 1 4 4g-a_L^ Lfl_l 1^ <Lxjm Luj^I I ^JLgJ I 4 ^ 

. J-4> L L al I 1 ^ nvfl\ 3b iJjLxll ^jl <4.iuu\ll 4 \ j L\\ I I L^g_*_t2s^ ^aJ I jjl illnlll 

M M W 

^■Laga pi 1 1 In "ill 6 Jl Os £_o ^>?> g.\ . 1 1 4g^Ja_i ^)_i^ In \ Cj^3 l n. r> Q ^ A > I J_flJ^ 

6pLflSL_> l jtxx flg ^agj^^-u!) 4g^ Ini (J^oL>gg ^1 gia-uaJI lj^-1 4g| 4^i-fll^JI ^3^ .J^Jgik-G 
(3 LujI Jlgjlb .4g 4 1 -n v 1 1 4g-m-iJal ^-*1 1 olyoigJI^ IgJ^-i-a ^jl^J-ll 

.4g ia-i^ jl I JJjJIj J Jill 

abj J 



* C ^ ^ 

V-V J5UJI jjs dJJj ^J-C. Jdj.iiu jl J^.a-1 La^ d. ^ -v a 4_ija^ t4_jjL>JI ^ > U II 4_ija^ (JlLo t4_»jljJI 4 _la^ 

jjjJl 4_)^i_Jl SOoUlil ol^-iil Jjo d C J * 7* A -1 Ljlj'J I ^j^Lj d -vlft 3; I jl-tlcl JxJljJI j pi j -n *> 1 1 d iiiil^a J-03 

. t* 3*^1 I 4_Zfc_Jk I ^AlUJ 



TV 1 







4-iLgAj 4 _iuq£JI 4_i jJrail I 



oJJeV*)*' oU->l Jyj 4jjls kJj 

M M M " 

^1 <4 1 i^uvl) a 5LI i 4-i^lVi i ^ tic. IKI t S j_i j_^. 4_i^lVi P. A. M. Dirac aJI^-o 4-J 

+• ' ' •* 



iv-J 



^1 4-i^Jo-J I & AA j} 4 tl. V vll JlIxi 4_1_1_ujAJ 1 4 ^ lVi v^jLjJJojLq Aa Loju^ > 

•* ** ** * 

* "« t ^_oA ^1 ^a-aj^j ^cauij 4 \ a i A t a oLx-a^ ^ I AJLiA ^u-iJ ijJjLflJLi^ 

4 1 m \1^1 \a 1I ol tOUJI) JjAil S^js ^ajA <4_ijJci.aJI &aj& ^ala *S^)jJJ 

oLikli ajL*->13A JJ. aj-*A ^AJl 

Mp 

4 t i-Lii V 1 1 45a^_aJ 1 J 1 (£^3^ y l Lo ^<ac 4 ,\ mi il^i IjJlI 1 Cj 1 ,/G ^ 1 (1) 1 Uo Lo-i <. 4. u <n\ 1 1 

Jj 4_>^ l4\ J 4 \r\*\ ! I J I AC*j 1 J^-j aJ l^_i J 4jjJ^j i~« ^ 1 /<» jJLl . 4_u^fl5v ,11 4 \ -w h\ 1 1 

£i-1juoIj .4-JjJlII 4^^a-_i JojujjG i un AAC i Ai^.i J1 ifiLia^lLi 

4-i^fc.l 4 jIac! 4aljjI J^-^9 J j-xcmJl LoLoA La^i-ol^ 

4-i^l-Vi AjIaAA^ jLacjl 4-3 l_iji Li JLaaA^A ^ji Aj ^ JjL&jJI^ 4_> . 1.2k..l I 

** 

^ t C 1? C 

J Ij-o-.i1 Aj ^ 1 4 \ -•v.tiJ I 4 _xJLuj CjLj^y^J^n < u Lo—i 4Al L io il aJJ-iA 



4 fl 1 ill's. 1 1 & . IjS Q.J.LU^ . Jlo 4 h< I \ q 1 1 a '\ JJ 4,,i,^. d\~^ Jj olj 4 -ft \ jtt^s. 

. C> J y \ ',\ \ Jya Q Ij).*ujj £_j^I JLxj 4il ,7 m<I 
j^n 4_>^ lA\ ^a. 1 J "w n I i L^o I JjLjluj I 4-^__i Jlx •“ iJ 4 A 

Jj_xil jJI y^a 4j^hjI_1JI Cj^ ^OL lJLi gt-g ii i~i 1 Lii j_»^2kji ^5La_i i^u> lA atJ. 

a^Lo^j O^bl^-ijLil I ^Jra. (3 Ijja. 5 J \ 0 A 4jj-K~I ol~® •( l j^J^^ , ^ 

.Sj^oLaJI 4 1 1 ^ 1 1 a 4 y\ \\ -v II a 4-1 vAJI 4L»\-LflJI 

♦ 'V •% M ^ M ^ M 

^1 O J-2k"i 1 1 i-irvi <ni lAAl ^4b ^J I 4 j^.^ 1 4_aL^J 1 J^- 1^ 

4 PtQ i SxC- 4^.^o ^1 J_i J. 2 wS ^ t U," /.>\ ^( lAA^ 4A-UL-Q 4 -UlQ.\ ^ 

j\c ^ ^JLcilizwLi t5^^^v<AJL) yvVi 1 1 1 4«2k.^lLfl 4 -i \ x r> 

t- *” p — 

.((^aJLxil jr^-C )) ^L> Jjill . yCuj-i-Q Lucul ^4) SjjLra — q 4-UlQ. i 

cil J 1 ^ ‘5j*oi! oiA-ixuA’iJl 5^>5 v q 1 1 

+m 

^JLXJ 4. in.a Lua (3 4-jJ I cT\ 1 .5 yO-ll ol i \ AjJ\ il 1 clh JAC 

M M 

g ^ {. 

1 1 A^a- I Lg wi^ A-^» ^JLgIL^.1 n^ - !^ jA^J Q v vl i ait lAj-ni dlLlii 

Lo c-^uj Jlij LoaIc^ \ \ II aAc yA J-lLoJI aIIAa t*, LijjuJI 

C- C- 

^1 ^l^JI Axfl^JI ^_> ^ AC Lj'ini ALIA I jA. 7t5v 4 4j^^-0 J^C- ^1 4-jl^ 

^ac jjl jfl?> » i i^a5Ll 1 A 4< ^A^ *4-SA ^J-cu«J 5 a*oJI 

.4-0 A < n L, I Aj (j t 4A J <Aul^ 4jl_AC I g- l-La ti^l 1 4 31 \\ Pi ^J-i^ljua ^.fl. \\ 1 1 



YVO 







4jL L u jJlX. 4 \ \\n oIJ^ajaJI CaaL 131 4j1 ^.\x > ‘4.L1 iii \ > il jiil 

«% M 

JL j'Jli 13^ aj j\S- La ^LLaJI La_»^fl 1 Ja "a. La (j Q 4 _LoL Li^_L_>^ 

f. f_ (■ 

£-S I jJ I I 1 (_yjuJ 4_j*^! i 4-q JA Jj 3 ll! 1^ 1 jJ I Lu=J 1^ jJj Li I 

.Jaj} i i/^ll j^jLJI ^J^xxu 

•% 

4-L-ojlo3 c-jj) I L 1 1 ^a L ^jLflLj jjl ttillj 6ih * ^L_L ^j3J^ 

* ** 

^-La ( _jx)La j-Ldl <3 L L < > ,wnJ jLal .4 a >a j oLuLa ju j ^ \ 1 ^1 pl^s^ 

P P ^ 

jX JlJLaUjC^ ^JJJ-Lq I S_^J 1 ^ L /ll o' ^ . 4j_uuJ I SjL JLo ^ \.\~\ j ha ^.<ii "v 

pxJo-OJ (JuC A ifiAA O JAX. p (^ C5^ J^-d ur^ J ^ L5^ 

- ’ M •* M 

^-LL ^jl ^JOJ LflJ I (jj3.il 1 JjUj j liLll 1 i^g- , ljL^j S^^JI 

P p 5 

(JuC 6^)*%. 1 1 (jjj) xS\ fl II Lil^-L^ll Lfl mo £-jL ^ I LlAjloJL (_£jL ^yuL-fl-l 1 1 i^c. ^JlC LjjaaC 

^jjdLlSJI 4.^ iaj Jj j^fL j a a p^ojJI !3a J1L 4_A_iLo /Till j\£. cLL I3[ j .^Llil 

I 1 S L * J L 4_u2i N V , 0 ^-4> • La l^J 1 (J j^mJ I . 4_i^2^j N V , o 

■*% 

S 4_uO ^ V , 0 • ^ La_j j ^ I 4_u^ 

p|^j>.l ^J1 i LaJL JQ a LUUI 4a^ La_i 4 4jLiLlJI 4.1*N mi! I C-uL Ijl^j 

((^n^ 111 )) jLa^^5Ldsl LLo < jLo^^^J-U Lo J^-Ji-axi oLuLflJI 

♦k «% 

t ^ 1 ^aIc. I k.i >^>j ^1 ) j L-l L I Loa^L \ L_a ^ ' u ^ oi i 1 

I i (J l J )-<.uJ 1 j Lj 1 ^ N V , o * * Sj<Ll I ^j-La I j 

p1^j>.L -kU ^Ul ^j<c iik <7>jl j jl^j wia j,L oJ 1 

^■L^l JIJ^oJI JjL 4.i.l.c j * , * * * N 43JL. ^J is ~\ al J jLaj a i I ^53 a 4_ij Jjl 4 ^-^"11 

M 

* , * * * N Jjl (j-uLflJI LL.^ 4 \ .« 1 1 \ q .^llil ^L^jaJL 4_xlc 4_iLk.^Jl ^3_» ^aJ 

p ^ 

jl 4j^L p I^-uj I j_A 43a^>j (j^x\.) ^j < -LLfi 4_u^ *,•*** N L_i . 4 j^^j 

a5 < La jL^i L SjL-l I -jnW~ I 4 J ^ 1 L t i>~v 4 ,7t 1 1 1 -v s L iaa 0 . ^yjuoJLl 1 f^yu 1 i-u-a. L 

.43aJ 5jL-i I CajL 131 4-u^L 4 t4_i^s 4 , 4 4 \ ij) -v t ^ i/^a Ls3*^ L^JlL L 4 i A \ 
JLLI 3 LaIjj>.J . 4-fl_iLuJ I 4. m,aLil ^3 ,^ ju3 ^*3 a ^ 

^1 . 4jjj La ^Jaa-<-LU ^xJ L 5 j£JI (JLo p^uj 4i^J»_o J^^a-ll < <_s~* I 

++ w 

p p ^ 

6JUb^ .oLuLUl ^1 5 Jj^Uuil ( J^C ifljJLil ^-Iaj <jl ^JJUQJ 

4.rk...tA il 1^ .4 ifl L\1 1 4„i a La ^J1 ^x. j3 ^3-11 4 xfl Mila 11 4-tujjll ^_A <Llj)Lil 

Vk m 

) P P P 

. 4ojj L a jl^i.1 p^iJl nU ^1 J^L \ k Q ^1 p^Ju ^xjLs 4j^ L^o jl 
^ ^ ^ «* 

^-ucij j_a <jU3 t-Lia 4 _u2i^j 4 ,* 4 4 ^ Jl^k. 6 j jj±± 1 1 ,4IaU1 S jUI iJLv 



YV3 




I 4_i L$_ij t I 



4ijJ»_o LgJ 1 4j3jJI JlC ljj=h. A_i_LJ L j ifc^SLJI j»Li£ L^j Jil L& > ^IJI 4_£ jJJ 

(.J^l 

NLiLo-fl . £_I> Uu j\£. jja L 4_xu L lSI P Lu 1 6 j) /7 m > JUS Lo p ^Ij Ll5 4_1^ 

3 ' 4aJIjlL 4X-^ajlII 4_»^J^ii 4_jJL*_fl 4 _co!jJ pLu! JsLa.*iJLj Lo 

pl^xu 3 <n^k**u I 3 j^A-1 » J Lo LLl Lc 4-J^J^!i Jj^JoLxju 4-1 J ^ H Ca^mJ 

^ 0 \ Lt^T\ <d1 2 )-° ^/JL) I J-fl-fl ^-jl 4.,A..i.fl..s*.j ^kl (Ja.fl.lLs pl^jJI 3 ^ 'AJ. 

>Al3 Lg-1 ^j-uxl SjLo) Placebo ^-o-^j pI^j pLLa£.l ^ vatvj^ .pJjjJJ 

. 1 xfl-xE ~v pl^J Lxufcj p!jJ I^Al£k IA| Loj ^Os^LiAJ 3^3 ^ (s^1L> 

2>p 3 1 \ ^ a tS-iLaiJI <xfl Lqj ll^A 1 ^-^nLLI 3^ lAli .^_oic 3^3-* ^AjAl 4xfllj^o 

' ** 

*-0 ^jxAjj-oJJ J.a-flJ 1 Jj jAvl Ju_> ^1 6 ^-tIu ^ La^I^JjI ^A_ll Jj-LJI 

*» 

.ik^Lii 

‘CflLi^io jLaol 3^11 2x° 3^ 1AJ_ Lo J^o* JIj-oJI jLL> iSjLU 4-i^ - v^Lq JjlC^ 

. 4-j ^ II cj 1 j~k-J . > J Lm A 1 Cjl 33 j 4 jsjJ1 /j-o i^cjll 4_=a.j jJJ oLulj a i I p J_=*3 

p 1^ ^ 

4\5aJ 4 4_s ^C. j-l 1 1 4jLa. a <>n Lo^o I 1 ■ ^ ^ I J..ra> Lia.*/^ I I J-A 

^ ^ f-pp 

pljv^.| (3 k— i£.^j Lul t^llo < yLfi I . Lq^^JLO ^ol I J_lil C.L3La. 2j'° s 3 

1 -^.a 1 '"\9 ^yjJI JLola.^!l oLah .^0 4_xuI^Jl1 2 j^j^LJ | 6 JaLoJn. 

^ I^jlj ^| 4jJjL*-L (J^JLaJI 2)1 J fl~\C I . 6 yv_i^ 4 _uxa1 d>lj 4 _»^=wj £>jjk 

** 

2)1 ^-Lxj ^IjJI (3 LfrlfLJ ^ 2) LSL-L 1 3 Lo 4 Lvq*> jAc 2) s 3j^-1j jL^jI JLo3j^.1 jjj^-o 
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g c- 55 

.La ^>l,ia i jJjLfl «4 * i«o^» ^jjjI ,iQ ILfl Lfl^jJPa 

jc. j^c. j^e Jjl ^11^1 Werner Heisenberg > j^JjLa jl£ 

*% M 

^ ^ ^ P C- ^ ^ p 
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4 3 * * ^ I jAd-flJ I )J3 1 < n^| LLo^ ^ \ Q~ -<iil 1 O Lcj^-u^ £_i 1 ^-O » S^JL_l 3 ^ £-3iaILui_ 1 ^1 Llj^! 
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l^aa IfLaa^ 4-2w^ll l^aal^a-a ^yd ^1 J^a m\ £ud 4X_maa 4jLJaoJ I 6 Jj 3> Oa 

. ■ " '1 Oj^ o j^. 1 1 
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(jiidLfl I J*\ A j . 4_iAld jJ Jjjl^. Jjl 1 J_2fc IjjLj i4«JLc. 4 j^jJ_» 4jLfijA J^a A J 

jli^l 4_»jj^j axam 4AjJj^. e-LjjAfl j d' ,.\ fi~i xt Jjl ^trk..i IajI L^ajud j 

. 4 \*C * xiNl^C 1 1 £ 1 * j to 1 1 d-s j Lo jj*C "v o li Lc. 4-*>^^ d -0 ja£! 1 LxI^dJ 

LL Jj jL2b. J ^C) I^JLAXU 1 4-J 1 (JlC 0 J .t 1 1 jA dc 1 J-LO ; ) Li^J 1 X J j-OJ.fi dflJ J 

C-Ldul ^11^ I SjAj 'il Lul ^aC-d^ o' * 1 1^~ t Llj| 4jufij_xxi j*^) 

4_LU jAaC ^J-O L^ojjljafl ^^aXU 'iJ 1 J ill ^jJl C-l \ <7i^11 J .L^-luIa 5 X ,1 l?Tl <U ^ 

.^jlll ^jnrk II (3 5 J^ra» jpa j\X. dJjJ^ i4_fl^JcdLl 

M *’* 

i^-c Ijji J!Lq a 11 <^jjz l_/ui^ Jji *d 1 j j) / sn\ > jjj '^ a ^ s 3 

^ p 

l_i_ljiL> J 1 J^fc. dLi^ dJ 11 J .4^U1 4-fij.JtdJ J ^ J-^- ^1 4alAJ-ixJ 1 ; I Ll.C 

fcdfc (Js^- 2 ** ^J>l- a d 4-CLuj*^Lfl j 4afl_xijd-fiLll^ d^ ^ 1- > 3 1 Q " lA^ ^dJl 4_»j_Lkd 4 _j 1 jd I dLo 

4duuud_flJl (Jo-oj^ ,4_fljaJi_Ll (Jj^* 4 -lxju Luj^I 1 a 4jJ_lo^J1 j^Jl^JI ^dll tj^-o'ill 

6 adb d-^ ^ (j “* > do ^ 4ja. I jaxd L> do ^ * M ~ U >1 d-^- d^d L>d-i-d 1 d! oddJl di 

‘J^ J-c-j -£*■ J- 6 - ifl^.'HJI jjjJlAii ^jjjljjjiJl La'S 

yULaiu J ^ 4XLfl-jl j^yUiJ J^ Q ^ ^ ^Jj t cJllA tjj-fl ^j-o Lj^^J 

d£. 1 1 J SuUjjlJI Cj^lLa-Ll (jAjlaJ dd^o d ^ d . ^*vl 1 

d 4 <0 XAlliJI— 4 \ Q *d *al" vll l^-t 1 \ VAOX^d ^ 1 ^ ill juIj -Jyj 1 d t J Us v 1 (( 4 ■>- t -V ■ ^ Jl» ■..fl'l l 

d do^° ^ e ^' u tt an d Graham ^UI>^o c^j 4k^dj d'd-o 

■ d-^oll Idas 

M p ^ P 

6j^-k slfi |*5d 1 4_i jaLkj j\ iiiiG ^ 4 -axiA^J 4. v Ai,uJ L) d°^ Gj-uaJ 1 (2A4 di Gd I (_£ 1 jJ 1 d ^ 

f. p _ ^ 

Jald l^jLui^l d-° dl^O t d^ ' G ^ *0^ 4 _ajujJ-o ^ j , o / < i a ddiGd_idl d -0 4x.j o ^ i> 

i complementarity 4d^lddl Ij^o d^ 2 ^di d^L^j ^jrdj 



YAt 



p 

jxJLaJI 03& ^ 1 j ) I 



c- e- ^ 

I jJ J-ClJ 3^ll 1 ^ JX. Ij-i-A L ^2>^Jl_J ^ Y A 4-LuJ 4-0 JJJ ^ jJ 1 

t p 

,JJj 3^° ^jLlo!^ 4jj jJ 1 jLjlj^I *<ia ^-C. 4jl 4i1aL < vi 1I l-Li-o (^yvV i . 4ua ^a£- 

, 4 \*\ i /iK^fLJ 1 p I ^jja £_S I 3 La£J L> I ^-L“d 1 v-4 4-L> 1 m n 3 ^- Q -L I 3 -° (_)auJ 

1 4 \*\ lmk^I^J I ^Ja_d I 4 ^ 3-° l^J I v3lu 3^JJ 4j j) lidX I 4_2^Jt-l I j! u Ltu l,.i Q.J I 

» (j^ ^1 ‘LJjLij 4j ^1 4-u^l5 LlLq Ia[ 3j£i t4^^jsJI 4ua 53 Jlo 

CjLia51.1I --» '<* *Q 4 1 j^\ (j .L^-luLaS 4 li i V< Cj'^JJ-aj I J \ ~k. j_> J I fill £>J_4> 

k_j I^JL ajlo 1 ^/GIj ^jl 4a^jjJ 1 oLla^JI &j) . jTiu t 4 -S jJ 1 J/ol-q oia ^jL. IjuAj 

- 4 1 1 is~N. 1 CjLtuljuflJI £-a 3^^-*-^ 33 ^ 4-uuLa5 3 *° (^^-ajl!) ^jJ Ifl \lc ^jjjLxLjl 

3 1 ^J-£- ^-ClAj ^jl J[ Ijull j aH nt ^ .(JjjULj 1 oLla^JI CjLLjjJLj 3 4 1 <o Iua 4rk-u.li 11 

•• 

4a^J-C i. o 3 Lfl-ol J^k ?\ ml J^a-> CjLaSJI 3-° ^1 3^-1 t dluA 

" m ** 

<_ % C p 
Ci-4.nl 4 *•»- 4 . SjJJI Jj-a & l . "*l^ I fl a d 

iJIJ Jxii^l ^Ij JjdJI) iJUJI ilia i^liil oU Jl ^ 

.(SjjJl ojJ^- J)l* 

C-> 1 1 A*\ ^uLiJ 4 \ ntLaaJ 1 J Cuk.jr\_fl 1 , ^ 5 0 t^_ 2 k 1 ^^_i_uxA 

4-lui Lm 1 dlluA Lajj 4_j1 ^^-^.1 Cj^lLi-A J ^/J-oLaJI plj^-AflJl 3 4uajla 

CjUaUI 6 j-A lui 4Jjl ~va^ . * jl ^jjuLij ^lll CjI ia5v, 11 J_C a (3 a 14 \ j 4^_iLiiA 

w 

. 4 A J % A 4 1 A*\ A ^^J^.1 CjLlA^ 6^-mJ 4 -LlO luA 4-5 J cL f \ /(I A ^-Jo.:Tk-U oLj^LuCA 3 
,4i^)Jtll j^a ^^^.^1 lS 4ua-4>1 L^J Lcuj 4aLaL^u11 1 j5v 

3^-jIu pL>^juflJl 3 4uxu-uj ^jLia 1 J-a-3-m^l pl^)X:| iS^ 1 

p 

JLacI yluj 1 . CjLj j)~l /nil 3^ VtC 11 >. Q i>-kj 1 4 _L>Llu_J 1 3 ^-»Lc 

4_5ufljJl 4-c. LJ 1 J^oc 3 -La 3- qjlj s 5 3^ 3^° LfiLiLtu jj^k a pJUJl 3 I. » \ll 3U 

^ (3 ^ i .Sj^ull 4-icl A^Tk-^jl 1 « ,1 1 jj)J^u 3-^ .4 /u5L11 

jj^Lo ^ 3 jiJl 3 I j-c 3 ^-^j Jb ^jl^JI L53 -*L^-lU ^LlII 3 ^L^' 

«* 

dJl^Jl 3 ^ 3^LaI^>^I jL5jJ1 a j ^ 3 L 4 3 .cl^Jl Jl 43j^-Ls 3 4jl j-i ^1 ,3^ 

3 - ^5 .dllyU H ^ 1 1 3 uUC^JI 3 AJI 3 3 ^liU -wl I^\l 1 

5 J I 3 < \a 11 3-a oU>- L^_j^J I l^ujl* 1 ! 1A s til s > ~~k»j ^_=kSl I k^uLaJl 

.L^ufl £-ILxa oLL^lll 6 3s> 3 I 2 _juo 1 jj .jjJLllj oljLuc .1 3 ^ 4jL^_j^ S>^J 1 

4- u33^-4ll ^ lxll Cj^jl..rk..A 3 P L>3 1 fl 1 1 ^lj-^-juul 4-»3j 3^1 i >. 5. 

J 5 <Z 3.3^“^ 4-aJuC^ 3La^J 1 3 5~ jii JaJLj 3^- Icxaj^ S 4-i-rk.^3^x\-3 3 



VA5 




d \ 1 1 -in M 4 -la^JI 4_t^ i 



3| <l^LJL (jaujj L&j _> ^yd jj ^ Ijl^fll pL»3_LflJl cjjzjs 

«* 

^ p c- 

4 \ lc ^ \ Ij_l0-q 4_jLiio aj^3 ^j\ pLj-iiU o^I L^-o 

** " *% 

. Oa JlaJ I (3 4_i_flLj Cj l>lA > oij Jl£-uilo JU ^ H 3 

^y^3 3 ' 4 ^ i ^>3 P-Ltj ifl 11 oLaUVu.1^1 3-^° 3 ^^3 

Cj^I J-£ t^5v II 4 ^j,Us 4 _xjlxjujJ I Jya 3^ 3-^ * 4 aj JjaJ I pLi^-i-fiJI ^jj4>Lfl-o Jjl 

^S>jS ‘-^jj^- J^-°' c> * il^ ^ jL'V*l.i.n 1 jii_3 . Qj .\ II JL.^.11 3 S yul JLdcl Jx. 

g^-ry? .A^ o u e J h k oAA? c^A^ks 

(jiili jij . ^La» jJ I Jya 4 flJj a o CjLa-^Jlj 3 ^ > & Lfl-L I fcjjfc 4x Ixljpl 

** C- 

^jC- JjLoJjj-S J^l 4 >Ys JLLo 3j 4 (3- 1 LluIuaj I ^jC. La-ftjtj^ 3 llUj 

♦ 1 lj-& £_^.l^o 3 3,^^ 3^3 ‘ JLjjkJI 



YAO 









^Lo— j\,x \ > ^1 pla-cu^n <LluL*ju! 




pL>j>_»iLU j^jlII 

■( Je>> J-^ OeJ^ 1 - 2 ^ o^>*- a ) 



cilllA i> ^iuJI o j-flTic. i pLoj-oJI juuo J-a^l ^J^ll 4-LojSll X*-c> 

^JOJ.1 Vxu 1 • CjI A ^1 i 4 \uuLgjl pLu v_JI^J3 

*% 

4. a \ 11 6JJ& j\c. ^ JjZk. ^1 ^ mfl A~> SjLLI Jjl * * 4 Jujl> 



♦ ♦ 




L*J I O ji I 



t f- „ t 

5j, jj 1 d \ /n Luj^j I 4joa-xu-aJ I 6 Jj5> JlC j ^J_Li I . 4i^_o-a 4^wn% JI J-a^J 

cilia jjl ,aj *^j 4J»I ^ij|l . (du^ii iLLa j^c, Atom) 

M •* 

p P 

jM iiJlUt jjOJ 1 lO ^ 1 1 J ^-3^ (3^ ^ H.i.l 4.JLCU Luj^ I O Lo- 1 -^Jl L>° £>> L>° J^l 

P P P P _ 

4 fl I A -N r> CjL\^*S ^yXi ^oj^ll JuP f^^slj (2)1 i*IJ)l j-GlC-J .4jili=kJJ 

*» 

p p 

.4 1 ntLoAil 6^r-oliP ^a dlj^ jlll J pl^gJIj S-llJ (_>-oJ^I J^o 

«* 

(2)J j aJU^q jr-<aip 4 ^Lo JI^v J^-^3 ^ki cl V A \*\ II ^ajp \ 

«. ^ Al 2 jo j-sol \ * 11 cLta ^ ^1 jr\ij .j^-oLIaJI cIIj icJiLa Cj I J Lsi) I 2^° J I 

p 

: 4> jvK 1 I J Sj^w^il ^oL-sJI Joilj :^H*-H 

S^_LA ]Lo Sji 4 J j^/VlC (2)1 \ A * V 4iuJJ ^ J 1 1 ~k. V^l I ^yjl \XA l^JI (jJiJI^ LX?"?* 

** M 

J d A AOj ^n^aaJI ^jXL&j o Jj (2)1 £ jr'-fll Lo^ - 1 ^ Q \\ A" ^| l_Aj j-\ <7) ^1 (2)^-CU ^ 



All 



^1 ^oU_*JI oji 2>^ <■ 2xx^b ^ 



4_jI .SjLLI f-Lu 



J ol J_ua^!l ^j) (j fill £-a 4^^-jubljJI is^LaJI m i 6 jL>o^I «S^)jJI)) 
((4-j_tuLcul)) ol a 2 y* 4-j j)5Lo L^-jI^ ^ ^ <n q"\ 1 1 iLLS u ^ 

Sl^J 2x° 4 * 6j All (2)1 * (lH ^i-xJl ol \'\\ ^ J^Ju20 ^ . 4fl lfl-k 

•+ 

. (jjLJI J_LoiJI £-^lj) SljJl J^=v JJX3 J\j toljJijjJJ oljjji^illl 

oLoaxo^JI dlj cjjJIp-I 2x°J^^ lx° ^a-^-1.9 

^5^=*“ Ji OjLlI ^1 JjJJcJI ff.|^k.| 

«* 

I J I J.fljj 4 \ n)Lujl CjLcl ■\ UJLT^ 

jll^i Lo) 4 x^jlLU 4-JLsJI isliaJI olj oLckJcujjiJI CjLcjI 1 1 , 1 7v a J ^^11 ajji 

(Jj) <4^>^k 1 1 J\ a j CjI xa wn^k II ^Ijil 2x° 2>^ O Q <tA ^3J1 (SjjJI 4jlt 

%» +*» 

p p 

Cj LjAaS-uj j A l-> I ^ - 1 Ij) .oljjJI 4_»J^I ^.jLu^j \\cl 1 vlii 

<ifl^^Jtil 4_»^^*JI Cj^J CIjI A, A 1 1 j2 Klj I Ikl^-J J-lljLo J^-tuj 2 a- a ^-$-‘° 

• 4_Lxij Leu I e-Lu Lie ,~»1 a \ iii^v !1 6 C-ul^ lj[ LaP JJpLojlj^ 

jlo> <^>l 4_» I Cx^> oLo-i-uuL^JI JJ£. * fll 5 jL»2) 4 I 



-3 oLa-iALLaJI 2/-* 4»A_fiJlil ■ ~ 'Nl c. I c"\ 1 1 2^o lyu^ Jjl 4 Q s 5 ^ 2X-^^- J 3 ^ ^ LX 0 

Lc^-j cilia (2)1 4_i*LiJI O^LtliQjl 6J^-1 J \^v^JI ajulQ. \1l (2)1 4_»^^jJI 

. o^LclilJ I cilj cj-Aj lj| .tit L^il L^-xAl^p y t (^ill -lx 1 q - v II 2x-jl^ 2x° l'X J A=fc- 



4_5jLuj < ijl^j 2^° 2;J-^^ * Q II » .6ia x. \ t. v-v II -Ixl a -v 1 1 oi in"^ I g'Knj 

.dx a 1 lo 1 1 J Ji Lo_i ^1 4 \ \.Xjq, d \ \ \ 1 JaLfl.^.JJ (2)^-jli 2^^ 



YAA 




“.MM lij JaLfljaJI 



JLijjj kll^j La> jJ yid 1 1 ,.\ q *x\,\ jjLo— ^- 3 ii ~\\ I \ *\"\ N 4 JLuj 3,3 

********* * ** ^ 

llu. A oLo-i-xix^JJ ^.La JjJl>. ^ \ «ifl^ l*%Jrv^-o ^(JLij!^ju| ^LgjJ 

i 6 jj JLs i 1 JJ£> J-i J-?vJ 1 a \ i < i Q aJ 1 i-s t J lij . Jo 1 Q ^ I 1 £j\-i I I^jS X ,.\ 1 O^lii LclII t < JLC. 

' M 

JJ-C 3 *-° 4 j^ 4 _»^^jJI C>~^ pLajuxtaJ I j\&W JJjJI ^jl £- JjLo— 

4 ^_a Lxa 1 1 ojIj .quarks cj IS*j 1 ^ L&Lo-lu ^ 31 I to! ^- ixul^JI 3-° Joi 3 (J-iis 



JaLjj tg u y* » /-> J^C djIjiJI JaAj J 1 ^ja^LjJniJI I4J ^ 13 ^1 

4 _ji_ljJoJJ 4 j_ujLuj^I pLxjJI i JI^S J-*_flJL ^g_& JjSlI Cjl^jl^^Jl dJj 33 ^-* 

** 

. Lp \ c Q-o> ill (JUo (^Jl 

*» 

u-flidua^l CxSj IjjLlu 1 \ ^ ^ fl \ IpJj 4.3..1 4_^Ll 3 l3a_> ^J-urv-Q 1 1 ljJi> lj_i_> 

M 

4J.A j-ll Sj) fl .1 Ij SI3JJI 4 * k \ U. a. ^ q 1 * lS Lx Hil jj) lo> a 1 1 vV,\ jujj . \ \x\ 4 1 in 333 * j 3 Jl ^ 

JJLJ^ .SjjJoJl 1 ~ ^ " Cj 1 O ,W 1 1 ^ 1 1 ^y\x i I fl [Jl^Z 1 l vLc Jo-fll ) ^iJI 

** 

4 15> (jgjXjju i \ ^ ~\ * 4-Llu l^rv. 4_»^^jJ I £j Lq-LaajloJ I ^j£- LlILqj) 1 »1 

oLo_iau_oJI ( 2 a-^ ^LiIjuJI o*^LcLfl.xll ^3 4 1 JoLioJl ( 2 a^I^ 5 J 4 a v c J I oL^uljjJI 



3 4 ^a^- 2 kSil pL) I (jrol^fl 3 6 -ij J rv i 2 Jl ( 5 J ' ^ ^ 

6JjJoJ1 0*^Ij 1 a "\ H 6Juk CjjL5 i. jj^j, w Ji \j . 4_j j^iJl oLaJuuaoJI 

1 3 ^ tj J) ^ ^ * j 1 ■ 4 ^ 1^11 3 j - 4 ^ Uw 1 \j 4 J^Luj-o 4 -auI^J^ ^j^cu 

. 4-LqI1oJ>. I d v U 5" mil cj Ij ^JcuJI ^a-u i*>^ (( 4_i_tu L uj 1 ^! I » pLlJI i 3 ^ idLiJI 

I ui^J 4 v in \\j 1 1 (^3 1 JJh"^ I V ^ 1 ^ . (Jj^Jo ^g^aic \3 d,"UH ^UJI .Jl^ 

%* 

OjLS a5 4_LuoJ l O^j Cj'J-J Lai] Jo 1 Q 1 1 3^1 ^-5 4-xul^J 3 I 1 . 4\5s 4_3 j 3 j^a m JjuoJjJ I 

.plj^-i-d^ d o Iji^Jo-xJ 1 ^bl 3*° cij. 

dj 9 94JI 4 aUIo dj 9 all) S9-SJI 

mV V ** ♦ V M Vv v 






.6^j L4J 3I ^1 t4_»^^j Sjj ^g-A SjjJI 3I ^ ,1 % \ LuLi J irfQfl 11 3 l-JjiLslj Lo^3 

3Jj 3 U idJj 30 .SjjJI 4 lY\ 3 ^ <jLLLj 3- 0 (J^ 

«* 

t ^ t g % ^ 

Si 3»J1 ^J^ 3 I j^Jl 4 x.^ 3 Lo ^jL^j CjjLlIj . 1 Jo* ^ ~v 3 Sjj) 4 iS 5 l 11 
3-a v. 3J1 30 4jLo 3 ^ Ao.1^^ yLo u_ \ • 30 3^1 Si 3» 4-> jL*-J1 

1 (j K Sjjjl 4-t^ 3 ^J .JolS_s SjUI ^>J^-S 3^° ^ ^ ^ 9 ^ 15^1 (j^l 3^° Os 9 f^ 

.Ijj^ 4 _JLc Si 3d! 3 Sjlil 4 alvC c 1 Jljv j\.x i ^1 1 ^ ^ 1 1 1 jji) 3 ^° 3 3 ^-^ 

(J^J 3 ^ 9 -^ 3s 5^° ijLo ^1 r ^ j ^ y\ W N * ^1^3-=^ Si I 3 SjLLI 4il3$ 



TA^ 




c- 

jxJLaJI Ojj-di 

d \ \ \ 3 d\ a \u w 4_uL»J)_Lfl J 3~^3 iiy* Q** ^ ^ ^ ^ i "’’k ^ jrLa 

■Xjts c>“L^ 3^1 ,> ^ H s'3' 

p- ^ ^ 

O L> (JlC. (_$J) ■> ■> £> 1 ^ 3 -ii I G 1 Lfl^^JC-o G 4 j lu £j\-i.iui^> ^jC. 5 J-L^ 

«• 

JI^=W «■ QjQ^ jlji^J o^J>-!' 

'IJi j^\ dS\ j' uJA^' iLo^lo J£ jJaij -f ^ \ ,V x r M • 

4_JLuJI 4.1^. da 11 jljLfiLll (3 LoLo-i 4a^ Luia 4aj>^° 4\"k fit 4j G^^j-aJI^ .J\j& ° _ \ * 

jl! I oL^J^tl-II J J.C Jsjjv-jj . 4\-x iii 4 1 a 4j (jxuJ JlC 

4 J^l v ~s3. 1 oL^GGLl^ I j J.C. L^> 4 J j Lai I SjHI) iJjLail SjjJI 4jl1x juzH 1 1 1 ^jJI 

JJJtJl JlX Sjlx ij^j^JI -( s l^lll 3 j j-*J LoLo-> ^Llllo Sl^jJLj 

** ** ** #* 

0^3^ I 3 ^>ji 1 1 (JlLa 4 1 v a\ 1 1 ^LuJI 3 La t Cj Lj^j^ 1^ O I G-^ 

t^J' Jc. jy£ J£-£ij JJC. Jj^j O-i^. 

JUj CIj 1 <lh^ 4 fl h ^ a jljxl Jlx 3^s5 Cj Lj^j j jy\ 1 J Jx. n o \ Jlx ^j)Tl^j 

** 

^^ill jjx ^tiQ^ L^J 33*^ 1 <**3 . j \< ol 1 \.x II ^^xojJ L^jJ 

«* 

. 3 ^LLxLo LxjI IXU^ dll nC\ <<) 4- 1 Lc . j 

La^kL-Luifllj 3GJJ1 3 G_>^ujLu^I 3^3^! Lea Lj^-GxI Ijl 43 1 ^33 3I ^ (3 11 3^ 

.LoLa3 Q~L;.i.lx 3 y\_C 3^^4 3I J-» ^ 51^. J\ 4jl J^kwn 1 ' ,jl Jj bLfl «^l 

«4j3Ula» CjU ^ .^i) 3_X sljj ^ 3-a 3 j^u 

^ tr 

SjiJI 3 ^ 3 J2 »Ls s 5 Wt 4_1M Gl I Cjj t^v 3JI 3], *_* X ~^J) • « 4Jj L cGa j^C )) CjL33li 

J-i^. 1 1 IjX La^ L^_jlO-Xj 3c CjL> J^IJ! 3I J 4 a /<m in Git-a^ j II 

S3^| 4^-luLoGq Sl^lll La .^43l^j 3 ^ 3 (J 1 ^ Gi 

M ** M 

LlljU. I j 1^ .iujUJI S^J2 3 ^^ CauxlS^J 6 

M M 

lksL^-> (jl Jj*v a > Sl^ill 3 a » (_j oLjj^j^ijJI (2/-> ■ ■■*>!->■* II (jl^ Ijl La (jl 

v jUUI e>jl j\ U^^il Ijlj ,l3 > fli l A i3 v jUUI J Ji T\ j (l)i t I SljjJI 

^jjJI 4jjLxll ^jxlO^ 4 i^> ail^j L^-ilc (J J-r^^k \ Sl^lll 3 \j Cj Li^^G- 1 -^ ^ 0° 

** 

p t ^ p ^ ^ 

3^a < ^ (_^l ^)xui3jJ 1^ ^1 ^aPJl 3^ 4_u jL^JJ 4 cx ,\ < /r> 4_a_i_S Wjlj 

** 

! r ^ N * (J^iLsi-aj v-U 1 \ 4 r> 1 1 ji luJI 3^o » La.,.i3 1 4_ujl_^Jl 3I 



^ £ C- 

pkJlJ CjLj3JI 31 y_uj-l ^ n d ' ^ If- ^v > A 1 Q n » Lg_) I Jx. t ^} > H 

jSLUZ N T > Lflj^ t mri ^ J JlxJ I N * < dj^aJlJ I <La'jL*J I \^£Lu2 \ V 4 « n i ^ ^3 ^ 



\v 

NV 



N • 3 u “> ♦ Jlo jl^al* 
N * d-xlt^ . d_> jOxxJt io'J-JiJI 
.d_> yvimjl 3*1)131 



Jat 0^ II ^jL jjs 



oLu j\ injj"\ \ <_£^A ^ 2 *. I Lc^A dllxA <jl ^ujuoI^JI 

(_£ J-o JLc O-jjjj) J jAJ^ 4 j^AJI SjAJI 6 Jdd^Jl SjAJI 6 A-& Jx J^Lln.i .Sl^UI 

Sl^All ^ SjAJI a Ax (J^q_*_j^ .4juuj (> ^3e L° 

SjA Sj-O 4jLo Ijfr.^..) (_£j)A l L^Aj .4 K 1^.11 oLj^J^LJ^ll (Jx yoLj LgJ (JJJ-J ^j^si 
cJ s 5^- 1 cJ^s5^ 4j Lo /^o L^-j ^^AJ 1 olj j^lJU I J^. <4 ..x<ju1o1 .\ a H jAlAAJI 

4 JI 4 UI j .SaLjJI j jAlxuj ^AJ I /: ^ i' * t“sl ’> a ^ ^ilAaJI 5 ^J»LL-ujl<0 _/\X 
^ ** ^ 

l^-j| L» j-LflJ I (J^-5-j) SjL>a_H <_§ j <\"\ ml ^ ^^AJl *4jALiJi 4j^jjJI SjAJI ^-o j^l 

/ * mm 

■ d \ \ ,_M -v 1 1 Sj^A ^1 4 \ * 11 i ,1a 1 ,i * I fc^AJI J^C- 1 7 ^-A^ 4j^A_!I 4j^^A_11 S^AJI i»AlJlL=xj 

t(uli L ai I jl\C La_$_»l^A (J^a_*_i) yX ^J-o olA AA^T^x^I AAd^AJI 
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olfl-u^JI j) ^d-j^-A j^^l l lj>J 1 L ^“< ^ d l ^ rS\. ijti) ^J^JLlI 

•* w 

dluu o^ljlc j oLo. -* -m ^ J1 £*-> 0* l>^j^ ^_J . d_A V nl^V. Lg-rv^ t ^ j^T» ^ulj-lu ^-Ll I 

4-fl^^jdl 5^-JuP. ^jLajJI «<LJ^II)> ."tl a i /.i-w II iCiljJ JlILo j .4-fr.il ni" a Lilal^^. L&jl^il 



Y<U 






^il-j LoaJ 1 j Jtal fl ^ 1 1 £_£jLixi 



oLpApLJl .iipoJi-o O^LaLx ^_i j 1 3} 4-A^ujLo^ \ — A 3 q v ^ 11 \ ^ 0 V 4 a-lu 

pi ^LJI ^pAp^-ll dJu& ^pLul ^4 ^-l^ju3 4a^Luj 4_1a^ L^J CjI a uo^ (baryons) 

** V* 

L$K 1 .kX (-.App-AA! 0)1 A \ <nO, U fcjjbp ,^((4.1 1 5*1 1 1 4 A 1 iU~* II)) LblljUO (jppAjL) .1 \a pV^l 

C5^ (S3* O^ £~° 

p 1 J J jJJ 4 1 ju\IL> > JJC ‘ ^ I 4 J l AA A "V 1 _£a! . ( 4W ,n Cut^ I3| 

** * 

I jx Lo oL ^.jjLJl J^s ^plppO' I jx 1 a voj .d 1 H L^-ucsl^.^ ^j-o /s. \ -^lj^\ 

3} 3 lo. 1 \ ^ fcjlx LLliLL J l-k m L^jIj 6^)D*v jjll a p\X l_£_il Lfl >- Q ppALa O LpAp pJ 1 

^jl 4,.Q.A.5-r>> 31 j* -t^ ft 1 \ p-A_*J 1 j\Jl up .4_ul!Lll 6p\JLu3 plp^w I 3 (^pj^.1 CiLa vino 

4 Jl^k"n Lo j\cp . ^ j pll 1 Jx 1 fl*\ 1 1 (3 1 fl ft * 1 ^ ~ Jaj lo 0 3 6 • v-w I^ jlLuj 4 a who 1 1 

M ^ 

J-^ o' 31 l)3xaa ^3-Lp 33 ^' J-^X l^J ja£I pi 4 .a aa i o 31 Jj-oJUj Ig-ili 

^“^x oj3bf^' ^J^j) -(oJ^^L j' o3b^> jLo) SjiiaxA Jl Joii 

JjQAJ LpXflJ I 3^Li-ip < 4 -5.1 .6 J 6 ^JLlX (pxLAO 3b^ p-oX Wyxi^l.A.1 IaaLLIa ^JJ-oJIa-OJ 1 4jpX 

(.Luigi ^ Ip-ox ^ o' (S ' — J-*-fiJL» LoLu jflLnfl ^plppO' Jx> Ip o. \ Jjl 
<■ Cj L^aaJJ I ^jjo 1 ^ jLJ I (^j^q (^1 4 lV\ l^J CjI A-v^ii^ oLijo- 1 ^^ 

J JX o' pfl 4lLo_Lfl ^ ^3^*-° o'j^ 9 ^ 42jI a uuaJI 6 J-& . 4_JLlJ 1 4ijLaJI 

^1 CjLqA filO..!l) JjQ O. i i J> Ip Jjl A*ll I JjOJ-^ (ly° U^Lj ^r^Q-lQ .ptA^-ua 
oU^JhII jl .Kaon jl jUX lij JjLclLi jj^-K L^e ^ 

. 4_U LU I ^j-A I J\\ i/~\ I p^-^v 4_j 0^* J > A V.) J-OX 4 6 q.0ahi a 

J JX > c,^\\ ^Jo-iLo ‘^^,33^' 4 \"\\ J^_o 4 a^Loj 4 \\K ^ Ljp"t x 1 Ip 

( . (( 4 J 0 iUQAQ 4 -XU-UJLOn )) ^JXJ OJJ^J 4 ((4.Qj6~V 4 aU>%)) Lb 1-1 A. A ^0^-1 4 A K ) . ^_LO-LC^ 

M ” 

.^JaXj a 4_jl^o 3^-*-^ C^*^' ‘cJs^^'s^ O -0 4-JaLaJ 1 6J4b v i 

** fc ** M ^ ^ 

Jx. jl '3^3 (jj LaI Lol oj^* U-lj ‘o«^° j' 0j3^JL oLj^Lilll -La^j 

jQ i>^ll l-U 6 y\-A ._ 1 LN l 

obj J 4 J iLlx j o^o ( o^^11xaoo^'' ^ 

.Iji-U3 ^jLxia 4_3o^-uj 4Jl^ o' ( J^ L L ^ ll O^j) ^b C5j'- tu 3 33^° 

( j 0 "> a > 0 1 ) 4 a wn -v 3^-1 ^ _ a 3 j ja^j 1 3 4^0 ^ ^ Lq-lxh-^j 1 Li-i 0 

o^qXi 0 1 1 33**3' ob^9^b ‘o3^ /J> " 4 L^C ^ii.cL -1 s,s \ iAl i dAw.i^ lip .SjL^a d a w.«^w. 
^y-y\\ is-\ ^0 t lo V 4,<b J L iy.vl iAa dAJp^^ 4-iA 4JU L^J Jj 1 ^1| . dAJvLxzJll d a \ 1 1 3d-A pAlXp 

SjLuoil d A 1 /il^ 11 ^AxxC\ *bl J ,, A ^ . JAA 1-^.1 <7l.atlo jHAJ ^aj 4AAJLA ^pAi.1 



r^v 




^aJLxJI OjA 

SjLubll 4 c\ ,\t 1 1 rs. 1 1 ^-a-ojijjj .NSW 4\ id 4iLi^l ^xj Aj3^ 

p p 

ol a \ II ^ojcj /j I ^ . \ Soo d \ j n S^q jJa^ jt ju\1 I Lj 

j* jl is\ \ \ LaOCj .SjLiAll Lfr3l a \ 1 ■* < i fl_) ^jfti N ^iJlj (f ) JjLxlll ^Jj-a 

^ I 3 JL> JLx 4 a, A *t \ "v > >j ^x^ll I afl t a jjoJ \ u) <. 3 jLu^l, I wn 4 aj <n^k 1 1 

5 J Ijl^xI 1 pi a \ <<»-%. II Lj IjL^ .iJLa (jA-jj^ll ^1 (oU^j^i) 4 \ u\ j^S> 4JsUa 

g 

J JX L-U-fl ja»jIu \ — A (J^ w 11 ^ 4 _j j j_Ll 1 Q'n.Y qLoj <h^H 4-xuLfl JjLi 4 1 ><n fl j a 

*3^ L^jljL-^aj 4 ai»I> ^ T.v C. 4-nva 'V-^ d a t iit^w 
1 3 J fl .xaj 1 ^a I 4_Li^Ja \ — A (j| ota.v <u.-vJ 1 4-ajLS j-GlXj ^ jJi 

4_ajL 5_II olo ti^L^kJI P^-oJ jJb Lof* olx^a^xa <3 1 (j v 1^ >v ^ JllC 4-laLx 

oLq_ljjll2w . /^j^-ulxJ 1 oLlxLuj J ^L^.j O LjulJlxila^. ^ax 1^ 1 j 4_c. j) a ' * 

Q fl / n \*\ I Q.\-v .oL>^jjLU 3j)-iaJ>l 4_1 jL*JI (3 > /^LAJd^ j ^ > 6JjJ.a. 4_) Q»:v 3 

c _p p „ , P , P 

6 JlA ^-OX. ^*r ,\ iQ 1^ . ^CUi 1 L>°3j 4_K LgJ oLajuui^. 

^jJI * L> L ^ ,>.,v a <.u.3 tULn-ll <jl ^La. .^LM ^ 3-ia OxJ 1 « O La_LxuaxJ 1 )) 

«k ** ** * H ^ 

p P p 

oLqjlxujx 6JlA SjjdaJ 1 4_iLLJl oLxj^^ Jjl JjS 1 J^LLa j^C- x^_> 1 Sj-ujlxa ^ j a > 

oLi^j jLJI oLLjjJ g-Lo-ml jLx^il 4j^L^0 4jJ^^l oLg_lxll^J 1 ^_uLjJ>jLfl > Li JJJ .^Lx4 

p ^ ^ 

,.\ fl s 1 1 OLS^Js! a <ol^ .4_j^lxjjJl l^lt 4_5 LLi i ^'<n^ 43a Lgj_u lx>^_S j-Cj SoOxJl 

(Jj< fi 11 IJlA 4jLfl_> ^^jjj^Sl-j.i.!.^ j )Q ' I JjlQ-Xj ^>^1 N —A Jj Ox-Ll La Jtaa. 

4_lLxj 4_a1j 4 a^, a ^xj 3 OOxJ I qLojlxll^JI 6Jj4> jUiiajl i. Q ^ iJu^Ljl 

. d Q v\ j^ ' | L^a'jia La_>^ ioLflaxJl 4j_u 1 j J 4 Ls jnlj^ > U> m \1 



0 LUI 3 

^ % ^ p 

^o^X- OJj 4 j^Lj J * Jxa Jal Q -x 1 1 4_La_&lj 1 ^_S yLc.1 

. \ 'SAV 4a_to j Luallj 4 _jLa^ <3 4^j^JI 4_ia^^ 4_l’l*vj 1 ^Jlc LaLgLxJJ 4_j^jLfl 

^3 pLj^^-II c 3 4 aL^J 1 O I 3 l^j^l 1 ^ lAc .1 ^a 4 _^Li^J I ( JlC JaLfljiJl ^j^jLfl 

^x ^ut ul^ J plujl .(^IjJl Jaixcdl) jn. liX j J^-ujljJl 

Lajlj OaL^ So J-3»J I 4 Q 1*\ ^ 1 1 Q l \ a*\ 1 1 4 _> Llxj 4 q iQ.\ <_jj,Lxa I O^Lc. LflaJ J 

t ii LkJ 1 r t- )lLa 4 4 _la J) Q ^ ^ O Lxa^ L^j L> JxS ^ i n 3 ^> JLa cLLL> * J ^ ^ • 4 ji^jL^-o 

OjI^ 4jI^ jJI j 0^^ 4^jaxJl 4,.va^^ t4 a 1 1 4aaxjjiJl^ t4^jj^Jl 4a.a^j 



YSA 




C/^Lalllj Jot Q xJl 



(■ 

o3*~* £*3*3 iL^_iic JoliL^JI u^jj L^jjl iJLU^I S J > j ~v c»L\^ dlLlA 

.4-ju^oLiJI S^JLLJ J I ^ (] Q 3} jia CjLxo^JI 6«l^J 4 jjHLI jJ I 

.J£<; jloiil £bl5 Jlfiu L^l ^ La AjuaSJ JtU^JI dJ3 ^jLuilj 

o3*J*i f-6-*i Jx* b-r-=“*f o' uAJjb^' u^bof^' 

J£ ,£J1 ... S^JI .iu^JI <1^1 b iSLUb *4 aKJI ifcSJI jhi* WJL, 

L) w i > ^ y ^jl ^^ji-xJoXixu i 4 uo, iz2v a. j <o E>J>(g ~w' ^Iw1^LluL>^ .J^liGJI ^LLo cUj 

J liLaJJ 4 o iQ , \ 11 4jjLfli.lj . LfluJi Jjo Cj Lx-o^J I 6J-A 4-qjJS 

I QniVsl J-flJj ♦ ( J\ 3> "" ^aj) 4j_)li CjLlx^J I Jjl L jJ^LfljJI JJL_>^ ^_J_l_fl 4 \*\ < \ 

p 

^ i^\ ra. j 4j I 4jj^jJI <Loj^l^JsI 4j^^jJI Cj^LcliuJI ^jl CjLtuljjJI 6J.A J-La (3 

. d_ v j - i ± 1 j^s L >_4 ^*C_ 1 L^ 4_ju>jLaJI cj'^L^. ) jaJ i g I Jq i q^H 

LjA ^La t < n "*• Cj*^ ^ 1 $ 1 1 L 1 | ^j-o ^ 0’'-* ^ 3“ tu ) Cj^L=* I Jlj (_£ I 3 

" ** * «k “ 

:lajlj I ( 3 ' ^ r I * 4 _JLl 1I 4 a will 1 cjLuo5v.I 1 JjLi ( ^uj_i jjp 



.iiLkJI-il&JI (\) 
.^jJI-45^1 iuo£ (Y) 
.ijjl^JI 45^JI iuo£ (V) 

. 4 njjOl 4 \ -. 1 1 ^ t ^ 

JjL»JI j-oJI (o) 

w •• 

-uyjjJ- 1 JjL»JI jjj»JI (1) 

M ** 

'ur*3i^ (V) 

M ^ 

4^a-UJi=jJ 3 ^ 3 d * \ ,,%~^ J I ^ I j L^C I ^)5La_> t £> I ij'bLxJ I CjL^JI (J-aLxlJI Aa£- 
^Jlc. cjLi<d^ i 1 d \ K 1 1 5jL»jJ 1 ^1. 4j'^ljJi 1 j)-Q-J I liLL jLi I, \ < C ^ .^ — 5jI <^U 

j 1^ \ ,s~\ j L> La!i1j t ^ tic. l^L^J 4 J^Lc ((ju^jJlj) 6 jLlO-L1 CjI a,i /n-k II 

^ p %• ^ 

4_xj^^JI CjLla^JI . ^-JLxjJo La i « Cj*^Lj LxJ I » ^1 ^\ j-LjIu dlj ^_yQ 

«l " M 

Jr^ ^ 1 ^ ^ ULc Lai ^j-a ^>i^J L^-lLc L^Jv I 3 J 1 ^ ^ 

l ^ ilc J^LsL^j d \ .,, Luj'b ! d * >,..11 oL^Jl bjL&j . ( ,L^J1 Lub 3 3^ l>° 

t p p 

5 ^5 3^ (j'-l l Llc . 4«i_uj Luj^I 1 4_xj I 4, A. v xloJ I 4 1^> 4 1 ) Lgj 1 la 1c (j^aXo 

. JaI 1 1 ^ 3 ^>1 mc^II 3 La oj 4 ■) niLml 

■3 Co 3 JLiJl ^A IjLA^^ 4o 1 1 4 jlA J^-ujlj ^jC-Liu ^1 3 

* ** M ** 

4-fi^jJLA CjLuo^ 1 ucol cJLxA LLjLuj 4»j_ujLuj'^I 4jajlxuJI CjL-j-o^JI < L>1 % xfl 




W- 

L*J I 



. 1 a If Jal Q ^ It ^xjlj LAjI 4_»I^>jL1I^ i (jgjZ* 1 la-J I ^^JlII ^Ij^jJIj 1 1 (JIa 

^1 ill ,^1 4 1^ Llll « 4_>^ J-»J I » ^1 4 Tua I^J ;*Lla_» (jg'i ^.fllxla^Jl 1 *\“> 1 1 (j a < H i ^ 

** ** ** ** * ' ^ « 

la 9 ^aJLj 1 5 < 6 1 Jk3^1 4 *aa_laa 4_laJ 9J 4j ^j 6 H. *N' ( c a_ia_iJI Hlc^S . j Lllu.1 1 

M 

J^Lxju 1 pi a v urv. 11 4 jujx 1JL»^ .fcLalj^JI 4 _>^Luju 4a-uJ^J &La*j^l 

w 

4_a*jJl 1 4-C.^uJ 4 i ju,a.1 La 4^qjujjl 2»JJ 1 ^^Jtl 1 1^^ jJ 1 4 j2LLo 4^-^j *_a 4-j_J^1) 1 

* ^ M •* ^ 



1 * A i. 4 aaj 1^^ d iK \\ Ha-a 4 Lla^ ($S* ^ ^ ^ 1 1 1) 1 jj jJ 1^ . ( 1 6 La*j 1 ) 

M •* 

^ jl^Lo ^ aII^ j ^IjJI U>\5^ j' 

*% %% ** '•* 
c ^ ^ 

^1 4.fl.j.,fl.a> 4la 1 1 uU A^Jl ail t U >> J ' j . Jjl_i LoA-fl 4 a*^xLa a. 5 \ k.j Ja-lxOJ 4 £ ‘Oj 

d\~v /nil jAAi^Ll ((4 JLoaJ» •_ iA-vI I 1 ^ ~ Us ^Nl a 'xaa 1 x A <1 4_i ^^iJl CjHf. 1-fllJ 1 

^^.1 (Jf-LflA aLlib ^JjqIL^jO (£33-* ^ ° 1 4 1 jii\ I l—i 4 a I 4 HI /im 4_ljjiLLI ^ .\jt, a^ 

4_J LJ 1 ola=x_iiJI 1 4_\J Luj oll^ xu ^1 4-Ju^^JJ .~il >M II JOL j JaULi tj A*l^ a 



* a .(SjLAll LflA Lq-Xoai^ £_a qLaa m,a>J 1 JjLuj t^JaljJ! <3 ) 4aa*.^-a CjI i /Ti ^ \ 

6j-i J-=». 1>^3 lijl^lJl^ jll lalll ^Jj-ill (jlj^jJl 1 6 1 Cjl-L^ajl 6 Jj5> 

1 d\j \ “ *» j ^1 i t^v \ d a ^ a .ij^^iJi oadiuJi <3 ^ ij| s^ia^JLj 

Cj L oj-m^U d \ in Lu^ 1 o^L 1! ^uuli-o 
4_> j_flJ 1 4 _>^^jJ 1 5 j Q 1 1 Ajlj 4_ij HI l 4_i_>jl l d v jh \ Is i \ A ^ ^ 1 1 6 j) Q 1 1 ^_) 

w» 

(^jxuLla d a -v o ^ 4j-m-ila 1 \ * ^ jj j, ^ 1 1 6^al 1 l_4> J ^-tuu ^jJ 1 0*aa 1 y^l & 6 J-U I 

.^LHaj ^^jtii i^- H ^ 4-j^_flj i 4 _j ^^ jji ^jiii 

Jjl 4 fl. ifl tv. ^J1 4 \ ^it vl>,l \4 ^ 11 6j)fl 1L> laj)fl ^ a y\X. ^LlV* H ^jHl^ (jljjjJl 

■lUjQ dl^_cu Salami 3j La. wo Jl <j I .jSIj usj^ j' O- ^ - 'v ubj^* 

M * 

^ ^ p 

a <n^ 11 lj| Lo jji>c 4 vau wj 4flmt J-olxj 4 a nU la Hill 6^-flll ■ 4-j^. "S. i il ^ ^ J 1 

a IjJ I I ^ 1 k \ 1 1 (J^Lxlu 4»xu Liii.:^. Q in. \. 1 4 ^! ^1 H J) ^ oia 

4 -x. /7i 1 1 ,jL>/.ixll JJUtJ Hfl $ <SJ~% 

1 a J a . lo> 0 Q 4 a .w a 1 4 -uai Lo^ 1 HI q ^ 11 4 Q,> a <All 4 _»^^aJI S^JJI ij 

^^AjH^-xflji ^ o iia^-i i >iaai ^_j4c. ja^i •%. > s^aii 6ab ^ i n^ov 4 \ / . ■ 

»% 

•cl^ (3 ^ ^5 H It A 1 ^^yuLuJ^Jl (J -JUJI ^1 J*> <7 1 A ^ ili fl 11 Ijjis (Ja- 0 ^ t Lo^- A i T . 'Hl'iA 

4 a^ \xs 4 Q t a iA 1 1 4 j^^aJI ^^flll O^^C, 1^ 1 4_x_t^C. 4 1 i^aHl 1 ((4 jjJjJ1» 6Jj4> j J_uj 

.La _\ -^- 



r * • 







^ 4j| ^ L^ i a* <aI1 ^o 4»i_ijL^JI S^Ja ^Li tL-oHn^ 

ft 

l_^JS ^jjs ^ lijjJLja 4_klcj . S^JLlI 6 JA 6Jw<m Ca^j Cj L ax 



<nr% 



. I ^^Ixuii jJLc 4*ujLaJI 5^5 Jq Lfl-rk. 1 1 

^g-l I /jjC, 4_fl^ j_*JL 1 Jo Lfl,aJ 1 I^j 2 Sj)-a. 1 4 -JllA Hi l 6 JA " >~ Jj I J-a^ 



Hfl l -itiVs I 6 1 A X fl 4.A txiaJ.l ^>1^1 .JoliLoJI ^y\-j|^JB ol \ i e\ I A" JjI 

ulUufr ^jaa ilfi < (La* > ^ ju^ /j Ijl) ^Ucu /j I \ ' ^ ' d » * iJaJI /j Lfijj d + t 'Ull ^jE. dQ'O^I 

‘-“ J>^ ls^’ ~>x4' Sj^l yk 6^ *-4' ol o- ,a *-’ a^ iL5J b ob^ 

. ^4-ioJLmil j*-£~ o Lie. 1 j.aJ I jAa i cLlj .* v*v > Lq_)j L^JaH. * 1 ^ 1 a H ~ > ^1 

Lo AjX. < v JjLo_fl .^jLjjoiJI a.LHa.11 j^Joj HaISLo I 4j_fl_nJ JuSu* 4 % \ il->ll 

«* 

4^>J! O^Lc LflU-l I ^yCi I ljj£. LoLlJ V AAO>J Lul fl lllfl t is J) Jl^Q 1 jAjBjJI <jl 

J^A-S ^ -o ->► J 4 j2^Jl1xua (^jjl Ca£^JI J-OJ Lq J \c^ . 4_axHJI &JA (JlC lA pH" jjs ,^aJI 
Lo I d 1 Aj ^ a t lA^II ^ al*C~ llj^ d\~^ /?> \ Ij 4_1 jL*JI cl iAclI Jx. JoLfiLiJI 

4 nn.^o 4Xj)^-^ l L^j^wka. Cj^HLfljJI ^l.vU I J lIC- JjLi l iW) ^uJoj-lul> 

I 1^ jii c lluj-'v" ^ I f^ys ^\ 5 JaLllus Ci«aj Ijli . 4_> I J.jJ 1 > S^j_Ls 

.Lki JiLi^iJ Liul^5 ^ 

^jxi^lxil (3 ^J x a IL> 4_>^^ill Cj Lq. l/m -V 1 1 4_uj ! j J Ls Luj - VQ 1 

4_a Lxiui^ I 4_j^^jJI ■ - * ^ ~ ,^>l ai i.i-v II ^ '4 jc- /jl ^xc.jJ L j .HLaj 

^ ^ . 0 ^ dj pLa ^ i>i"v II 6JA 4_« a 1 lj^ 4 \*C a! I .J%Nl r, I Q~ H ^ lA * ^ JjLfl 

w% 1 

I iJz *-i I vijJ-a. Loj Jolfl I JL> 'J t Cj^Lc LflU J I dlj Cj * A..0 Ijli 

(3 Cjjl jJs 4jI^aJI^ JjJlII 4.a-< nl^,l I o Ho^J I ^LL 

mm ** 

.4xjLjJoiJ 4 juuuHo^|I <^HjJI ^.Jl^flJ Jjwl=* ^ ^ \ 4jL^_aJI 

ObijLcUlj ialiLaJt 

c^jl-llu 4_at t \ l^ 1 1 g-HxJ 4 j_lu 1_lu^J 1 t^-fi-L! ^-S JolfloJJ ool^JI cjjI 

.1 t..i r> -y 4jftJlj 4jtxxloJI ^ O'bLjLajJI^ .<Jij JoLfloJI I .1 a » t 1 Q s jj i n\ 1 1 

4_xj_flJI ^ I < I LqLoj 4_lJuj {£.J I /m > 1 1 1 ^ 4_j_3L_i_iix] I cl wTNI c>° jy&j 

iliiLHci Ul^iuJI g-liJI 3^^jj °bj^b Cy* jy^ 

^Ij^jJI jAai dllVA JjI <^LJtJI IJiA . JiiUlJL ^ax'ij .^JliLajJI Jya 4ajj^ jl HLoj 

M 

^Jju^^II JlXj 4j> I 4^v Tv\ 1 1 £^£ojJJ OJx^nJ J 




jJLvll Cj>& ^ I M l J 



liil 




JjLiilij) ^ * J3U3 ijjL* ^ A 



JAX: ^ ^ 1 ,\ Q n ^_i ^c^jl CjUoI v_jiuo j 11 a JjLaIH-) ^L^lA^jl (j^) -(^fj-^ jO 

Lui, (.^lill J^aJI i iMUU j Loi J J ^ 1 c> 

*% 

JjLj <ui d.j^e c^jj' «st >1.1 JiL^ JlL^JL* c5 jL * J1 Ll^L^! 

Jj».l jjc 3* Jj.it i£Lalo gJill uJ^ o' 6^-°i l4 ^' -jLu^b ^ 5 -^' 

K*JL “iiLu \-A J£_i 3vej .'j^J-j i=»jJ NA* «NV* <V Jlo iiiLLil 3'jjjll 

A • cikl.Ao 3^ ijjlj cjIj a>^Ji fjj L»Jit '-"'-‘‘i JJ^ c^ 1 2^’ 

%• 

.ia-jj 

^t * J 3 UU 1 <jUt 3 I J^iJL JSUlll f ljJI li**i 0^3^' 

*• M 

3* jj "i 3 .<6^ Jit JJjaJI j 3^ Lo^ p^iJI jI^j jJ^ 3 ^ JJJ^ 

All JSUUI cjl-iiat '^lai .iixoLij jjLiojij JiUsJI oLAot 3c. 

«* 

^ ;-- -J ix^Lu^l pL>iiJl 3yl^5 3 L -ijilj^J 5 JHI UUijL. 

d. ix^Sil 3-0 o 4 > JSLoill oLJ-ot ^ytJi < _pJ> oUiojJI Jil3 3- 4 J=>jj' 5 J 

• • H M 

^ jjLI Ijl 3IL0 joliki j ^ljJjjJl 3y'>s <> 3’ ^ lit^xbjl 

Jjj Ijl oLjxiJI Cjulji j*JuZ 'i J^}3 •^J 1 ^ 1 «W*j objJ 11 



V • Y 



0^3 LgjJ Ijj -31 Q "V 1 1 ^jLa>q 



Ijj t ( 4_Xo cJ fl > 4_j 4 j3^>Lc. I 4 J I pLl 33|I (J^ 4_Li_» j-uu) g-l <3 J-Li-o aUcu 

ft* 

.La>Jj J-^4 3-^1 ,q - 1J1 o 1 .\ 1 a » 1 4 W a 1 4j^iii 3L3 aj . 3 ^ 3 ^ <3 ^ 1 1 1 

pL» 3 jjaJI 33 ^ *^J I LHjLiu JjLqILII cA vLa-c. 4JiLal 3 I 3 j i » 

•* 

3 j 0 /n7\jn ) 3 \ 1^1 I I 3 * LalaJ I 3 ^ £-3 J 3 Lj 3 1 * *AJ *-^ Lq J * 4 j*_uo 1 3 -i-A 

3^11 3^° ^ ■ w n 4^L^ j-*-j pLqJjlJI 3 I jl A\\ 3 1 Ja 3 c < „ k \~\ ~\ \ 3 3 1 3^ 3 I 

oLlLojc. 30 S j -vj 3^-^ <3^ Jc-^ .^JLsJl 3 ^fc *\ a \ \ pL>3 * q 1 1 4 a 1*\,^a 33 JS 3j w 4 jji 
I , Lj . -LiLfl^JJ lij^AI 33j-fiLll 30 J-^-lj 3 c ja-Xj dlij 4 » Al Jill (JjLaaJI 
3 Ull^! L» j\ *"\\ p L» Jj-flJ l 33 \ 3 ^ O ^ 3 1 la \ 4 Q jl fl„*v 1 i 3 ‘ Lj_> JA*3* 

AJSj, .4^J1 ixa£ JLc JiU^JI 33»li J,Lij ^jJI ^1 (^ji\ jyd) pLAiJI 3 
^ pLjJjjQlII 3 , - > J^ 3< 4 Cl \ 0 j yj .^=h.Sll S^^^%AJLj ^ Ixj L<x 4 jJ^-I 3 I ^‘ili LjlA Jj^-> 

ftft ft* 

t33j ^ 30 JiJ I 3J\9 .4iUaJI J-C 1A Q aJ 1 3 ^^® 3-*^3 3-°j3 3 3^ SVi^ILj y\ A 3 

.4jjljJl 4 SsJj*JI 4. i-cfi J_c is I fl 2 hJ 1 33»lfl 3: Uj 
4oJ3L<ojJI oL-LojlJ! a ^ *> n ^ Ja>l Q II aOljij JSLollI CjLiIajC. 30 

ftft 

Ij^o Jl ^ryio (ubj-iJ'j u^'j U^ 11 ) -«^>>>iil)) 

j \ * ^ 30 I ^5 3 I 4 a ~vj cjLij-> LiLLa.1 » s^a_) j < 3 ^^ Ajj^I 4 ,1 a A ulll 

33 -* ^ ^ ^ LuJ 1 3 Q i I l J ) ^ l5C.\ j 1 ^ x.a 4 j 3 ft ^-o Jo Lxo 3 33 1 j-aJljj 

1 ia U-=J I 3 '-* lj® Jj I lev s ^ 5 -^ 1 J5 Loll 1 Cj LiIa <^ j) . 4^_>^^^.1 1 4JA_iiJ I 3^" ^ ^ Q ^ 1 1 

** 

.^ojAj 31., iiu L^AI^LjlL 4.\ ALjjJI 3 CjLiLqC l ^ ^ ) 4 jo^J-Xo 4j8^^jl1I 

Lq^-lo 3£ 3 fl ^ H 33 J ^ S 3 4jJblolJi 4 -aLojkJ! 30 jflijxll 3-°-*- i ^9 

Al A "v 3 j_»U JSj . 4 jLAA^j 1 ^alo 3 CjLi v ^L*J I JsIJiJI 1 3 >=ft ,>j 3 

ftft 

• t w 5 # 

3$ 3j • ^ CAil^2 cJj Loj ^3^ 4jJ-oXij (( I .\ a*S lj.A£.)) ^ ^ 

ftft 

3 ^-s 3 I . 1 33 1 Jfi 3 ftU >la» 3 iU: ^33Lm_j 4 J^^£l^_o 4 .1 o*\J u_flLiiu^l 

JSLolJI > s I 3- 0 3^-J^ c.iA-q ^ A 1L> ii^Lxll ^ 3^ 

«« «* 

3Jj 3 ^ A Aa^Js 1 43oAAo 1 4_> j jJ I O^L&LfljJJ 4jfij^)_»_o ALfl_0ft 33 ^>.^.11 

ftft 

.4_iljJiJI 5Lo-mi 1 4Jaj).fl. > ^-l I 4 \ c\*\ 1 1 { j-&3 



^-iIdAluj i 4 \ . A \ 1 1 LqjJ Ij A 1 Q -v 1 1 33 1 30 4-o L^J 1 45 'J-jlJ I l luiA Lj 3 *^ J 

^JljiJJ Jj > j^-cu Jl (_£jl 5 Jj J- a. 4 jLus-o CjL\.o^ * fl L2 uj^ I 3 ^ >■ (£jA 



v»r 




^vJLaJI j 



Kil 




jiuua J3AII (v) -CiUjjjUJ v / > J>il 0 ) •fO^H JlAAd : Y-A 

.(C JiLlijJI 3j-*il (jljJ'dJ Z-jj^ r> /} .Sjjl VJl 4 -a~ V 



■£ t .. p ~ -c- 

JjLoa-U^ JjLq — b- 1 ^* (J-* 0 ^>$1 LqJjX. JjJ-^JI Iju4> Ijjt .djfcjuJcdi pli_d <Llajj Luj^ 1 

^jJI oba-i-ujJiJI Cj'ddLc JjLajI) oLi^j-^b oil^ Ijl dZs I 6Jj-CLcu (J^ 

%» 

jljX^lj J> P d lA\ll ^jjjLujI ^JsX. CjlAJj JLfl (U_>U 

dJLAj! ^ 1 ^ 5 "^ JJ-C- jSSxlij .4-Irs_L-LLU JaLail cJJj ^j£- £tZLJ < d. j-q^J I 

6jj^ aaLuaj o-» lb 4_fl^j_*_LI c )l ^ luiai ] I 2a-» ^ * Q j)~-^ I obLci a" 1 1 2^0 I j L i. j^n q > I 

(^jJI 4-flJiA 11 dA*v dii J ' 0^1 L^ *■ j-ozu 1 lA \ H ^^Jtil 2)L>>3 h ^ cl)^ d < v / 1 1 j 

M ^ 

. 1 ^ xlc 2 j I 6 J-u.u dJA. 1 ul I .jLt-.i^ll 2^° 

6^lJ 4. v-a^ LAqJlAJx-ujI Ijl 6 di^fl lit \ dUt.ntll JaLo_>^ll 6 S& ij Jjj ^jS ^ ^ j) 

; | Jui t. d \ ^ y m 1 1 ^<uuj V 



r = s + b 



^-l! I d K wm II JaLcu^jl Y — A (J*\ /nil 2 a^ j *^i^->j^JI B ii_)l^_iJI AS j jx. S ju 

J>*-« uU? J <J Jjd-° oU?-^ 

Lfl \\-^v ju .I ^ a*\ II LiJjX. d r\ v 0 J^_i jio 2>^ ^A^o J virAL) ^ - j Q 

JJ-xil Z^ — 2 )^^o ^CJj Lq ^_il^JI 73 ^J^Jtil 4jlj^J V Sjjlj^JI 

' M •* ZT 







LoAm^JI (^1 1 S *A 33 - 0 ^! I . J 3 fl i > 4 <* i \ i i xr^ £-£ 3 -° J 4 r'k i j 3 

L^3>*-^ uJ~H>£^ 6 ^ k ^l o3f^' o' ^ “ A i>j Js( 

oLo. \iij.^>Jl ^Jx 5 j*^Lc LoLij 

c 

J_C Sj^Lc J ^ ^ Lf^' UjJ^ csO Ojj^» III 0 \ j .A.<ia..'..l 

** ^ * 

Lq^_aq Jilj t J< ^»J l ^oj l 1,1 3 ^ lo> aJ I JiA *bL^3 . I— lj iJ ^v 4 fl id A 1 1 <w> Lj^^xL I (jAAJ 

•* 

l*il Jx oLcu-cllo SJ I & ja <JJ jjLo-Jx^ jLil .(<. 4 iAjlll ij oLxjl) pL^cI ixjUij 
Cj'^ 3 ^" 3 ^ 4 \ "»k nlJ I (C-& 1 -° ^J-^xJ IxA A J J I J 1 1 I I 3 .oLxIq fiM l 4 jij^Ja 

j jjLlI ^yxCU-i^ . 4 . 1 n \ mi JoLaxt Jx J 3 J/v-aj ^^q I j^Luj L L>^-l 3 

J J 1 1 (^fLo-i (cxi Al<l 3 I) <( 0 >£xjI>> ji 4 j_a£L 1 I jljA^II OOA ^Lfl 4 xoA^' 

1 a\ v> 4 _> 33 j.ll O^lxLalJI (JAIJ Ijli ^oili Lr lJI t 4 _> j)lU ll JoLLaJI Jx 

" *» 

.j^SlI 3 A a ill 

4 _>^Jsaj 3 1 JdJja. ^J^cu ^ fl \ fl . .a 1 1 3 l \~\ 1 ^l_ (JL 5 _» Lq \ (33 

^j\ Jya ^ c:. j 1 Lj^o .JjJja La p^Iu 4 ^a_lzax^ 4 J_»^Iaj j-ajlx! 1 £^ 1 sxLllu (Ja 3 A SjjJja 

Ji £ 3 “^^ t£ J >* Jj Lax^ua JI f. unfll J SjjXaJI ^Lxxx^j JjU- Jj^A 4 Aj> 1 o 

aj 1 1 ?> ._v i_w 1 1 4 X^ji_LI \ ^ * .mSI j^j /vJ 1 j| 4 jLa <4 Ia 1 alvII JoLoj^I 

** 

Uv 4 a 5^)L<i^!Li j/-i J A. J i j ,5 jt'-ao a (3 -0 ^ 

Lxxj^jaJj JALia SJjJLa- 4 qxuoo ^xxxJI l vlrt^J ^ -i -5 I JA JLiJ- 2 kJI \ / « 1 0 >1 1 

Y/r jAxil L^jlj^j_> oUj-jj^LI La .zjjj Y— A J^-uj ^-^ 3 ^ . 1 -i-lixo Jas 

4 a 1 iM-A. IjuC. Lo 4 X 33 JC 0 ^-llijJI <3 4 . 1 Y a! I .-. l^.n^H .Y-A JL 4 , j 4 jLiJll 

( JiLalJI jl) J< jj l JXujI iO-* (Omega minus) iJLoJl U-i*jl ^.u 

I ^ s ■ a ^j£. i^jLa — ^J-laJ-uu 4 -lal ji u jj . > i jj 1 3 a C>i^ - o ‘ ^ l£i \^ < < 'H 

^^LklJI Jjill ^j'jXJI pZ u^j) OJj'jJI Lu 3 j J\ (J^-<iJI j 

^ %* ’ 

ila_i j ' ' a~ Jjl z'- J '-^ viLlj jjlj (^jXl CjIjUo£-( 4 - ft J II 

.uk>t lj~.l~<j Q' 

( 2 ,^oj L- 3 ^ 3 — xA _1 I SjjXaJI d a t , <1 -v U a». \^- l 4 _xfi 3 xll 1 Q 3 

Ij 3 i J^xJi 

^A 4 _oLaJl 4 1 a ~^J t Cul ^3 . S J 3 -A. 3 -Q n~ i>»-\ >V-v I! 4 A-) i I L^w J I dJA "JjLS Ja 

*•* 

^ 3 ^s. U Jlj Lq Lq\ u Q Lp^' <-^',3 4 _ujIjJ jIaLa*! 

IA33ACU 2j' lAxxj 3 Tkll 1 ) ojjx. Q IjLi .IjjLlo JoLLaJI u^'3-^ 



V * 0 





V— N— N V /;* 



JjljjjJl J il] iSJjljJI 4 \-v n i l l y ajuulAjJ I : V-A 



JcLalll jLa^I ^3 jij <Ua£JI ^ 

» sUi^l i Jl>, W II ^ajLxojOjJI Ja Weevil d v ... 1 , . 1 4-loj^! I J ) 0 ^ \ \ 1 Jjlj t xau LxL I 

£, ? 

.L&J^_^j^_» J^jojJI Jjlj .hi 4-xjuuj ^ I N ~l £ y\_a_3^_» (3 Lua^-aj Q | 

ft* ** “ * 

a 1 1 4_> <uLujl 4 _i>claI jJLuJ) ^1 ^ J) < s Q oLa-iuui-aJ ^_uj^-jJI * a l ^" 1 ^ 1 

£ * & ^ 

LgJoLaj^j O Lojuu a. 1 1 *-ux2*j N *\ *\ T 4 j / 1 1 JjLa— La^ .JjJaJI ^ a.\ m Lil I 

^ ’ ** 

^jjJa ,^£. 4^Jj d ° X JalJI J>il ^Lal 6Jjl_^JI 4 Jl^ jU 1 yu j 

oU yn-y 11 ^ (jxuJ) (g rou p theory) ix^oaJ.1 4_> jiaj ^X. Jj CjIuALjU £ji 

^j-C. <4-uaLk. 4ij.<aj 1 4jLlliaJ.l xalaJJ jLLj Q Q j ^ J) Jfl-l^ .(^-xoL=^-o 4 I < ^ 6 \ a 0-jtS» 

^^%Iu Jjl ^ ^11 /j_o ( _)*uJ *4*utj 5 ,SU(3) <J£bu < —2j J-*~° J < * * ■ 

oblXll bii ^1 f^UJ-l ■ Luo3 l^l .-s^jL. ^Ml liA SU( 3) ob^bj 

•M 

.LlLul 4 Q 1~ ^ ^ pLljIjI 4j^>Lj ^jyd 

jl 2 j>?- ‘>^ u^jba' 'Xaj 

** 

J^l 3 J^-a s 5 ^~i ( J-> JaJ I y v xulJjJ I 1 ^ Q ! O'^Lj LxJ ! ^ 4 _fi^^Jtl 1 Cj Lj j Jjj-L 1 ^ 

«* 

.dJj I Laj^)^ t 4 j-lu Lxu I ob * m ^ 

4_»l^j ^ 0^) ^ SjjJaJI ol ^ uaa J 1 ciL Jj La — *■* 

4 _»^^jJ 1 jcD oLaj-ma 11 ^ t 1 a ft ! I ms ^j 11 s j)^ <J" * 11 ^ 



V • A 




pSLil ftgjl ^ lA i 0-—^ 1 1 



4-^,t>. L 4 La — 4 IA 1 J 1^ *Cj L^j-A '3 Cj Lj^_s jyl I cAL LxJ Jji-flJ L> I J 

. 4_Ljlu Ljj^! I ol a iauaJI 4-ajL5 <3 (^Lfc L,A <n \ \ n . > ALL Ol^ 

t- S C- 

Lxz 7>,.^ \ Zjl Aj ^ 43‘iill CjI^jI ^A ll Jjl JjLo— I jJ^ 

4_S^^Jl1I ^_j-<£U LuoAJ 1 I o i s\ J \ 4A*^LAj Jj_iil ^ * V " 4.V^>. ni.ll^g 4JIUI ^JlLo 

i^UJI i**U^ ,L jL a!13 ^ojLu^>. jj)^ * ■* 0 aj^ . a> L j^^_il I j oL^_> ^/JJ 

•o 3 ^ 3 /A' 3 ^ ujj^^ ^At jl JaA Ul ^3^* 0 L 9 A L^jjJ JjAj ^1 

M 

4 \ itjJJ 6 A,^^ ^y,X,uCi 1 4 ia Jli ^1 6 A-i AC A> 1^3 1 1 iJ ^yA AflJ 

** 

_ _ (. t 

<Cj1^o'3-^ 4jAj ^j 3^A3 L$_j I Aj ^ AjL^_> jy \ I ^1 JjLo— <J-^> A^-j »4qj^) ^*\ I I 

6 jl xA^i AjLxjI^! 43^l!JI oKJjill £> AA> JjLflj^ .o^a' 3^ oLjjJJj 

AjLo 11 4 \ / 1 1 \ I L> Sjl jua-ll A»l a \ /il^I 1 (JAs lfl3 lAj £_a 4 A s AlJ I ^j-uAj L^J 

A 30 -AI 3 ‘(i-A 3 (A 0 Li^^i> Lo£ 44^'bLA^ 44_1 j£JI <5jl xs\#> 4-L^-ii 

J) M3>*-L cjljj3^b £3 *L^q J £3 .aLi^a aJjlj£ o*- ^ jAc 

^y-X .aIjI^AII ^j^OJ (j-C- ^ \ ^ fl xl I (ajA^JI <11 fl A 11 ,0 

. Jjl jUI d Ut / II 1^ \ ^ \ ^V A A JAAj L^j ^aHJI ^3 aS Q oUx.ui.v 

4 ri ^ l^kC a!^ Ij^*v 1 1 ^j^aj ^yA 4^3 111) 4JqAojujJI AjLcIaIIIj iO ' 1 ^-L^-JI 

a! j I jy\ 1 1 ^yC- <.. -LlAJ 1 3 * 1 ^ ^ A! 4jliAJ I 4 jl5 Loj 

IA1 * ^a jlj ^ 4j^! 4 ^-Ua *<1a->A^o (j-lA LjAaaJ ! (A° 0^ .Lcxj^>-^j 

p Jp. L^-j Lull 43^11)1 CjIAjI^AJI A Ij 4\-% All ^ja ^ I4J 4. xx,..x.ij.i,.^ 4 _j^j, ^c. 

4. a3.3,.o A-^-^-s ^1 a jjJI ^- 1 l 4 3 ^ ill (> _jAL» ^1 O-L La]^ A'\^\ hi. 1 1 

M 

4, 0.8^11 „U-Q * 3 1^ A&LA ^ »— flLui3^l QC-IL3 xnl 

AjIAj^AJI 4.1^ AjI J 4j AcAa oLu-ui^J 4 A 1 A 2 JI AiUI mA^I Q v u Jj & I 



J1q_> L-l^ .LAjLuj LllloLA^ ^ a i/-CC \ I ^_^u33 i—i > 4 xIjuAII 43^LJI 

- A - *j) I^L -ft LI L \ jn t J 1 Iaa ^JAo cj^l^AJI 

jac (3 4A ,.v -%> 1 1 SjLjJI^ j^) a juo jjuc v»_fijjt3JI 4_ulAol 3-A^ A -0 

o' f^l ooj^iJI C^AjAiJI ^li .i^lkll ajI^jIjaJI 

Cj ' 3^-! I Cy* <-Li J>1 1 4_fl Lub^l 4>=h. LJ 1^1-^ ‘ I3J 1 (^3 • A 0 Li/il 1 3 £ v iJ ^ aJ^ 1 3AJ I 

9 ~ p 

5 Aj A-^- 4uQlA.ajxs^ . a Au^ t Lc Aa_*A .> j j^^V'l 4 -w / ^ [ J-C- 4j^fl..ll 3J J^ll ^ * jxAAj 6 AjA^JI 

< 4 -v ' ^ 4_fl_jjJ^j 4_uoaLu=a_^. lAu^j JjSLoj Iaj A^- > iLLTu 

Aj A^J 1 aJj I j)*\ 1 1 CjLL»-j^II 3-^ Llj Ai 4 AjA^ oLqjl-uj^a ^A-iJI I^j p^aJJ 



u^h I 4 A 4 A 1 



r • v 




fJUJI 



< ;x£.l33 tLxxi v=wj SjLiJjadl CjLqjujuu^. Jl dJa 3Ll .((ixujiLlI)) oLkjlddl 

^ | * «* « M ^ »«*•«*» j M ^ 

• 3^^ dljljijl ^J^aj 4 ^ JajL^dl djl^fdl 1 fl Q ^ n 

3L0— 3- L= *’ <Zj Cxxcu uij .4 Ji^^jlII 4j-oJI Cj Lb_; 1^31 1 V — A 

& *♦ P 

oLjjd-^li cj I 33-1 jdl 3^ jjl 3^-^^ .i— 3,^9-® •Sjlx. 4 jJ_u^J1 

j^ujlj 'dda 3^jjdl3 * N — A JjjjaJI 3 33*33 1 j 33i3^l «4 1 1 ju^iU 4_Jj^JI nn-dl 

^3 3* 3j33dl 03^33 ^bl^j 3 >s cjl^jljiJl 3 ^q 3*31 3* 3>^e ^ 
3^i uiljl^ j-=3j 3>p SjLc 3 j 3 ^° c^LJ <u^ 1I 4 \^i i J lj 3^3 lj 3 j^ 

. J Ll3i>o ■ ~ x "v- i dj l^fii Jl 3^ 

d a \ / it-v II > i i^jLj I \ > mj 3- 1 3 ^ j^>£- t-v ' mjj i /\ LgJ iSjijJL^ d ^ v iii ^ i S Liid£ I i_j_LLi_jj 

djtj£JU SjU Lr ^u e p\j djj£ JU*jl N SVi i3* j Y (Psi) jl / 
Y >> jJ L> 4J 3°^ N *\ V V 4 wii 1 iA 1 1 I >>/,ii 3-> ^ Ys ^ct£. jj I j I 4 ^ 1 aui>. u_s I 33^ lj 
iUo oa>=3 cjjLilj .(JU^JI jl) 3LLII djlj£Jl 43^ 3iUlj (3 j >L^ 1) 

k_3 1 ^ 4 q \ 5 '•v 1 1 ^ I ^ 4-A_flJ I dj I ^3J 1 4 _l1c Jik I (> jjj j Luj dj 1^^ 31 ^ ^ A Y 

djl^ 3li t (\lM f t x\c jliod U£ jttll jl) oK,L£Jl tLuJI gljftl dt 

• 3 jj^b Q *dr 3 j I 6 jlx. *~-d a~ \ t 4 -flJjL^o 4 jdJi 3 ^ v 1 3 * 3 ^ 

e CLuu dll^s 4 -ilc^ * 3 ^® 3 ^° ^ 1 *» Q 3 Lo^ ijLud^ djl^^ djl^^ J^J Ll 3 uI dllAj 
^ I J^Lm I 3)1 J J-lLJ LoJOd^ t4 ^ XJjLml ^1^1 4~ ,1! kflfl *. JUU 3^J tldliA-Xi 3)3^ *^3 

J L-lu ^°1 *1.\^ Aj ... 1 ~ t -’w. *3-3 ^^x5 1 3 <4ol^_dl *3^° O Ia.1^ 

4 ifl >^>^1 CjLcvK 4-C. t \ i<^> 31o Uw^lL 4 4x.^j-Ji>a 1 ^ \\ ^1 i4_ijL»3-^ l, Ai^jJ 

. ^ L<iA j\£* j Lid IAj^ I ^ ^ 5 . v ^. aa . 

tCjLj^d^^ JjLi^-ijdl cl\j 4 _l-loLlu^I i_dl^5JI 3-Ji-fl pl^ji ^^-Jl Odl^ I^Ij 

** 

3j^^^ 3^1 j u3i L° tj> i j^L iSjdj^ 6^5 j^=k^ 3 j-° ^ *^3 

l jd jj^Ldu ^J Ijll j\ .iju.a J Ij^. 4_j^5 s^-d I a 3k 3 j3j 3)1 ^ ^ 3 *3^3 X 1‘1 
.S-Ud^JI Sji-ll 63k jrUtuij 4J jLd. 3 ^ CjI^jIj^-U 3 jJJ 1 ^ j>f Lev 3^ J lj 
3 aj ^ I ^ 3^d I 4-flJd-^JJ ol^jl^Jl 3^-* ^ J j)_rv C j ^ j 1 3“d I 3^-* 1 -io>. 4_j^flJl 3I 

4_xj^ ^ *\ 1 1 SjiJl La JlJV 31 4jl3j ib 3k 3 1 ^ Q > J) . ^jl 3-3^° djl^ 

S^LlI JL-o a-q a <) . SjLi^! i 5 j 1 1^~ 1 1 "'1'^ /nil (^A-* ‘ oU_> S 3-^* tls. j 1 1 



(.^uSoJI j\) 4JLo, 2\^ .7, -i \ C 4 *fl~M 4 ,n>^o d \ -v /11 3 ^ S^jLua LqjI 3_c 4jlJj-$3J I 
t3d.L>^ . L3o Lo^- 3_>3* 3 Lo.^3u 4 _u^) 6 1 1 3^ajj . 1 — A 3^uL dJj La^ 



r *a 




cT\ 1 1^ ial fl -w H 






jaaJI 

w* 


4_lj 1 d ‘i-<L .^ 1 1 1 


JjiU 


^ ALl*^l 1 


r/\ 


r/r+ 


Y/\ 




r/\ 


r/\- 


V' 




r/\ 


r/r+ 


Y/N 




r/\ 


r/\- 


Y/\ 




r/\ 


r/v+ 


Y/\ 


4_A_fl ^4 fl > Q 


r/\ 


r/ \_ 


r/\ 


^U ( JUa.) 



V lC. ^ Vl*i^ d'" JL -° 4 J JaC LiJUAA l^l i CA^ d^>^ S^ifl 

d^ * 3 *^ c ^33 jL-a^ djlj£ jl *dl>^ Cg^jb^ 

JSdlJlj .4 aa^-£^JI 6 j) fl 1 1 4 _lxuaJ 1a 4 a -± <n 1 LoLoa S^Aa jii^~*> Cj^jI^^JI dj. 

•uj3^‘b j^ii-s^ili Jb»-* °-h 

^ ^ 4_»^LtujuQ CjLla^ 1 Afc. Jjl l 1 ^ya i^jLsJI p ^ aAII 1 Lq-lS 

^b 6^ u3^° J^bj *(o^') ^ JjJ^b j^-^b 

** 

6-* ojJ^j -dj^ ^ ^bb^ 4 1^^ a dj^? 3 jj^ ^bj j-®-^ ^bi >°^* n ' 

jLuail djb^JI d[ (_g;^) "^Li ^a| Ll^aI JUi-La ^jaiAa 4J jl djb-b djl^^ 

l^l £t_uol^ JjSlI ^y!La» L^_flLmj^l ^a 4 a t ni-v d^ Jjl 4_LbdLI 4JUA^JIj .(jLA-o 
Pji.1 Jaxa LoaIjj .«4j djJ *^l » jL^aI UaIj 1 (] \c. £iaaa ol^jb^ jI^aI 0 * 

p p 

^->^jb^ u^ 3^3 .jL^o djb^ 6-° 2 ;jj j' u^ *->^jb^ 

JI (3 Ja-OA ^^2^ jLuOAl djI^J djl^£ Cy* FJJ 3 ' 5a^La LJ UaIj ^Ia 

^ pr 4t 

. 4.aiau.^>. JiJj LqaIj ^$2aa Lfl \5l a 1 1 dJj ds5^^ 5^5 <- Alajj^ ' 03 ^ ^ 

«* 

d-^dj ^ i.5l-'>> L> 4 \ l^A Cj^^) 'j)*\ 1 1 Jj I J Vn 4jj^j l 1 \ 6JaJL*!u Jj^-LS I 

^ y p f. 

4_sLl^^ILj^ .((I^j^» a ^ *> Jjl ^jSlI 4 __)jjaJ 4a I 4*^^jJ toLoA ^n-aJI 

LoJajC. JS3 d^ lA° JaJ>a 0° 0^9^^ S^S d^ ^LiJtll d^ dLlj 

iujUJI (^^J' uM o^' 5 ' 1 1 J-lj .ol^jljill 

i a ij L5axj SjLu) S^Ji ^J£> d^-^l 6^5 db ^ A< ^ A j) .CjLoa-ui^JI J infl \ t Lc> A \ c. <_La_ub! 
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